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THE ITALIA, 

This week we illustrate this celebrated Italian armor- 
clad, a vessel which, says Engineering, has aroused 
more interest in naval circles than any other war ship 
since the French La Gloire was the means of introduc- 
ing armor plating as a method of defense for first- 
class ocean-going war vessels. 

The Italia and her sister ship the Lepanto were com- 
menced about ten years ago. In design they were an 
immense step on anything that had preceded them. 
One cannot help admiring the courage of the Italian 
naval authorities in laying down these two vast and 
costly ships, comprising so much in their design that 
was open to criticism and necessarily involving features 
of doubtful advantage. This reproach, however, may 
be brought against all modern war ships, for the abso- 
lute data we have to go upon in the present day is of 
so meager a character that no one can pronounce with 
any degree of certainty what would be the practical 
fighting value of any particular class of design. Until 
the world sees a great naval war every one is entitled 
to an opinion, and hence the vast gulf that divides the 
doctrines of our most renowned 

The Italia was built at Castellamare, on the Bay of 
Naples, and the Lepanto at Leghorn. It will be re- 
membered that in 1877 the Italian parliament sanc- 
tioned what may truly be described as a spirited naval 
policy. It was decided to build sixteen battle ships of 
the first class, ten of the second class, and twenty 
cruisers. Italy had then afloat the powerful armor- 
elad Duilio, and her sister ship, the Dandolo, was 
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being pushed forward at Spezia. These are iron ships, 
each 10,400 tons, of the Inflexible type, having turrets 
placed in a similar position to those of the latter vessel, 
while the ends depend on subdivision and on an ar- 
mored deck for protection from fatal damage. .The 
Italian vessels were commenced before the Inflexible, 
and, therefore, cannot in any way be said to have been 
copies of the English ship. In them external armor is 
placed on a citadel 107 feet in length, and descending 
for about 6 feet below the water line. This central 
distance of 107 feet is the only part of thé ship’s side 
which is protected by vertical exterior armor. A design 
based on these lines soon attracted hostile criticisins 
from Sir Edward Reed, who, during the construction 
of the vessels, expressed his opinion that they were 
exposed ** beyond all doubt and question” to speedy 
destruction, and that the Italians ‘* were pursuing a 
totally wrong course likely to result in disaster.” 

In spite of the strictures of our ex-chief constructor, 
the Italians not only followed up their plan of design un- 
daunted, refusing to put outside armor on the ends of 
their ships, but actually had the temerity to abandon 
outside protection altogether —a step which must have 
fairly taken their critic’s breath away. The result is 
the Italia and the wonderful ships of the same class 
which have followed her. 

The following are some of the particulars of design 
of the Italia and Lepanto: 

Length between perpendiculars 


Breadth of beam at water line 
Breadth of beam at upper deck. ......... 0 6.6... 0400s 
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Dranght of water forward 

Draught of water aft 

Draught of water mean 

Area of immersed midship section 
Displacement at load draught............... ...... 
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Length of armored tower on fore and aftline,....... 
Breadth of armored tower across ship (extreme)... . 
Length of armored tower per se 

Breadth of armored tower. . ss chinmeinintine 
Distance of stem from armored tower. 

Thickness of side of tower, including armor 
Thickness of armor on tower 
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Height of center of heavy guns above water tise. . 
Height of top of tower above water line.. 

Height of upper deck above water line, forward . 
Height of upper deck above water line, aft ° 
Height of upper deck above water line, amidships... 
Height between upper deck and battery deck... 
Height between battery and second deck 

Height between second and armored deck. . 

Depth lower deck below water line, amidships, sides 
Depth of hold under lower deck... .................. 
Extension of ram beyond forward perpendicular.... 
Distance of point of ram below water line 


Machinery. 
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Number of engines. 

Number of cylinders : 

Number of propellers... ........cceesccecccceenee ‘ 

Diameter of propellers 

Number of boilers. . 

Number of furnaces (three to each boiler)... cat 

Datel BIGtS Base... 1:00:06 6060s094 desde Kvede vavieweveies 1,521 aq. tte 
Length of ship, fore and aft, oecupied by engines, 
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° ° » IMPORTANT DECISION IN THE EDISON ELECTRIC | tional tribunal or regulation, the obvious defects in 


LIGHT svUITS. 

In May, 1885, the Edison Electric Light Co. brought 
a number of suits for infringement of its patents 
against various electric light companies and others 
using incandescent plants. These suits were about 
eighty in number, and thirty of them were contested 
by the United States Electric Light Co., of New York. 

Last April the latter cases were argued before Judge 
Wallace of the United States Circuit Court, and he has 
just rendered a decision against the Edison company. 

From a broader point of view than that of the 
magnitude of the interests directly involved, the de- 
cision is of importance. It is based on the interpreta- 
tion of Section 4,887 of the United States patent laws. 
This is the well known clause limiting the duration of 
an American patent to the term of the shortest foreign 
patent which may have been granted before it was 
granted in this country. The ground of the defense 


taken out in the Austro-Hungarian empire for one 
yeur, and by proper process was extended to two years, 
and expired on July 21, 1883. This date was prior to 
the commencement of the suit. The American patent 
bore an intermediate date of granting, August 22, 1882. 

The decision covered the following points. The suit 
was brought subsequent to July 21, 1883. The court 
held that it could have no jurisdiction if the American 
patent expired on that day along with the Austro-Hun- 
garian patent because suit was brought nearly two years 
later. The defendants’ plea as to lack of jurisdiction 
was thereforeallowed. The complainants had claimed, 
as application for an American patent was made before 
the inventor applied abroad, that section 4,887 should 
not apply. This Judge Wallace disallowed. 

The injustice done by this much debated clause of 
our patent law is very evident in the present instance. 
Mr. Edison appears az the uncontested inventor of an 
immensely valuable system. Possibly by neglect a 
comparatively unimportant foreign patent is allowed 
to lapse. At once his invention is declared public pro- 
perty and at the mercy of any one who save for a tech- 
nicality would be an infringer. Many lawyers have 
contended for the abolition in toto of this statutory 
restriction. In Edison’s case the hardship caused 





i |by its application is emphasized by the fact that 
fe jhe had applied for his American patent first. The 


statute, however, is based on granting, not on applica- 
tion. A delay in action by the examiner, clerical inatten- 
tion, or some other trivial cause might bring about the 
same result for any one. If so radical a measure as the 
abolition of the foreign limitation clause seems obnox- 
ious, some change should be made, The time when 
the American patent is applied for should at least be 
made the critical point; it should not be the day of 
granting the patent. The date of application is fixed 
by the inventor's own action. The date of granting 
may depend on many other causes. 

Much might be done by appropriate legislation in 
placing the relations of American and foreign patents 
on a better basis. The Industrial Union has had 
little effect. It is not in international action that the 
remedy is to be found. As the law now stands, the 
United States gives far greater privileges to foreigners 
than she receives from other nations. In England, for 
instance, a patent costs nearly twenty times as much as 
an American one, yet we give a foreign inventor a pa- 
tent at our nominal rate. The United States should 
charge the foreigner as much as his government 
\charges our citizens. A different rate for citizens of 








— | other countries could be established. 


The equitable view of patents regards them as a 
franchise granted for a valuable consideration. The 
consideration is the publishing of the invention, and 
the price paid for such publication is the seventeen 
years’ monopoly. In every sense of the term, our 
citizens are entitled to this privilege. It operates to 
stimulate invention and manufacturing industries, and 
has placed America at the head in the race for material 
progress. But it is not at all so clear that a foreign in- 
ventor should be allowed any patent. If his invention 
is published abroad by patenting, then the disclosure is 
made. The patent right is an artificial and statutory 
one, and can be equitably withheld. As far as the en- 

tof manufacturing industries in America is 
patents to foreigners do littleor nothing for 

_ A point well worth consideration is whether United 
States patents to foreign inventors should not be 
abolished. 


In the perticalar case under consideration, a great 
hardship appears to have been done. A purely tech- 
nical defense to allegations of infringement has car- 
ried the day against an undisputed inventor. It is evi- 
dent that there is room here for special legislation. It 
86 is but a few months ago that attention was called to 
sees | th? Tenewal and extension by Congress of an expired 
™=® | patent. The Edison patents seem entitled to the same 
favor. They are declared as expired on a technical 
point. Their expiration for all that appears may have 





wm, , Deen due to the delays of the Patent Office officials. 


Their merit and originality are not impugned. Repa- 
ration is due, and can easily be awarded. 
At the same time, without any appeal to an interna- 


was that a patent for the same invention had been | gas. 
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that portion of our patent law relating to foreign pat- 
ents and patentees might be brought into a better con- 
dition. International agreements inevitably lead to 
complications. America in the regulation of her in- 
dustries and commerce should be as free as possible 
from foreign limitations. In these respects above all 
she should be independent. The action of the Patent 
Office and of our circuit courts, where pafénts are in 
issue, should not be besed upon transactions with for- 
eign officials and bureaus. In Congressional action 
only can a remedy be found. 
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THE UNDERGROUND PIPES OF LARGE CITIES. 
The increasing requirements of modern civilization 
are well illustrated by the extent and variety of under- 
ground pipe systems now employed in large cities. 
Thus there are in actual operation : 
1. Pipes for conveying and delivering illuminating 





2. Pipes for conveying and delivering fuel gas. 

8. Pipes for conveying and delivering drinking water, 
and for fire purposes. 

4. Pipes for conveying salt water for street sprinkling 
and for fire purposes. 

5. Pipes for draining, and carrying off sewage and 
surface water. 

6. Pipes for delivering hot water under high pressure, 
for heating purposes and power. 

7. Pipes for delivering cold water under high pres- 
sure, for power. 

8. Pipes for delivering live steam under pressure, for 
heating purposes and power. 

9. Pipes for delivering compressed air, for purposes 
of power and ventilation. 

10. Pipes for producing power where required, by 
vacuum or suction, and for ventilation. 

11. Pipes for conveying letters and packages, by com- 
pressed air and by vacuum. 

12. Pipes for regulating clocks, by compressed air. 

13. Pipes for conveying mineral oils. 

14. Pipes for electrical wires for electric lighting, elec- 
tric railways, telephones, and telegraphy. 

15. Pipes for power ropes for driving machinery, 
moving street railway cars, etc. 
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|THE CARNEGIE SAVINGS BANK. 

The firm of Carnegie, Phipps & Co., of Pittsburg, 
issued during the present month a circular to their 
employes, offering to take deposits from them not to 
exceed $2,000 for each individual, and to allow six per 
cent interest on the money. This offer was coupled 
with a statement that the firm, as hitherto, would con- 
tinue to lend money at bond and mortgage to intend- 
ing builders of homes. At the end of the circular the 
men were exhorted to adopt the practice of saving and 
investing some part of their earnings as a provision 
against ‘old age. This offer represents what may be 
justly termed an advanced form of profit sharing. The 
rate of interest and the conditions are such that there 
is little probability of the banking account giving any 
profit to the firm. Too much praise cannot be awarded 
to the members of the partnership for showing so great 
and so judicioasly conceived an interest in the affairs 
of their workmen. 

0 
ELECTRIC LIGHT FIRES. 

The frequency of conflagration caused by electric 
light wires induced the Electric Club of Philadelphia 
to inquire into the means of preventing them. Ata 
recent meeting, the report of a committee of four 
months’ standing, under the chairmanship of Mr. H. B. 
Cutter, was presented. The various automatic cut-outs 
proposed by different inventors were considered, some 
utilizing the heating of a wire, some the action of a 
spring pulling against an armature of a magnet. The 
old arrangement of a fusible alloy cut-off was pro- 
nounced objectionable on account of the interruption 
produced when it melted, but this was obviated by an 
arrangement for throwing other fusible pieces into the 
cireuit one after the other. Thus a momentary in- 
crease of current would only cause a momentary stop- 
page. It was evident that there is a good field for in- 
ventors here, in devising an efficient safeguard against 
too strong currents that may accidentally be thrown 
upon a wire unable to carry thers without heating. 
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PROGRESS OF THE *PHONOGRAPE. 
We give elsewhere an account of the trial of the new 
Edison phonograph at the rooms of the Electrical Club 
in this city. The results are substantially the same as 
those described by us in connection with our illustra- 
tions of the new instrument, given in the ScreENTIFIC 
AMERICAN of December 31, 1887. A modified form of 
the phonograph, invented by Prof. Alexander Graham 

Bell and associates, is said to give excellent results. 
Still another form has been perfected by Mr. Emile 
Berliner, of Washington, D. C., who recently read a 
paper on the subject before the Franklin Institute, 
Philadelphia, and also exhibited his new instrument. 
which he styles the “ ” One of the dis- 
tinguishing features of this invention is that the in- 
dentations of the transmitting diaphragm are made 
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upon a flat plate instead of a cylinder, as in the Edison 
and Bell devices. 

Mr. Berliner, in his paper, reviewed the history of 
the telephone ; the phonautograph, invented by Leon 
Scott and patented in France in 1857; the invention of 
Charles Cross, described in a sealed communication to 
the French Academy of Sciences, April 30, 1877, but 
which was not read until after Edison produced his 
phonograph. To Cross Mr. Berliner gives the credit of 
having first suggested the idea of a feasible plan for 
mechanically reproducing speech. He also referred to 
the graphophone, invented as an improvement on the 
phonograph, and the lately perfected phonograph of 
Edison, both of which use wax for receiving the im- 
pression instead of the tinfoil first used. In the gramo- 
phone a polished metal plate, generally zinc, is given 
a coating of etching ground, composed of beeswax 
digested in cold gasoline or benzine, which is extreme- 
ly sensitive to the touch, but protects the plate from 
the influence of acids. 

As the plate is revolved by clockwork, the stylus of 
the recording apparatus, which has a lateral instead of 
a vertical motion, as in the earlier inventions, cuts a 
waved line through the etching ground. The plate is 
etched with asolution of chromic acid, the groove being 
deepened by “‘rebiting,” and placed in the reproduc- 
ing machine. The latter is constructed on the same 
principles as the recorder, but of smaller dimensions 
and with more rigid mountings, the stylus being tipped 
with iridium to prevent its abrasion by continuous 
friction, and reproduces the sounds in much the same 
manner as the phonograph. In the demonstration Mr. 
William G. Fischer sang into the receiver parts of 
“ Auld Lang Syne” and ** When I Can Read My Title 
Clear,” and Mr. Berliner recited into it a verse of 
“Mary Had a Little Lamb.” When the plate was 
etched and placed in the reproducing machine, the 
sounds were reproduced with considerable fidelity to 
the originals. 

a 
MILITARY NOTES. 

The recent assertion of General ,Wolseley that, if 
100,000 hostile soldiers were landed on the British 
Isles, they could not be successfully opposed, because 
of the meagerness of;the present military establish- 
ment, had the effect of waking up the old fogies of the 
war Office, and setting Britain's legislators to think- 
ing. The Premier made a very neat point on the Gen- 
eral, who is said to be considerable of a martinet, by 
demanding to know how he could expect silent obedi- 
enee from his subalterns, while himself publicly criti- 
cising his superiors. But he couldn’t disprove the 
General's assertion that the country is wholly unpre- 
pared for war, save on paper, and so the breach in dis- 
cipline and etiquette committed by the soldier was 
passed without further reproof, a large sum of money 
voted for the army, and steps taken toward reorganiza- 
tion on an effective basis. 





General Wolseley seems to have thought that the 
urgency of the case warranted even so grave a breach 
of discipline, and the approving action of the com- 
mander in chief of the forces, the Duke of Cambridge, 
would imply that he did not overestimate the gravity 
of the situation. Though nominally only Adjutant- 
General, it should be remembered that Wolseley, in all 
likelihood, would be called to command should trouble 
come, for he has been called, perhaps not altogether 
facetiously, ‘‘ England’s only general ;” and hence it is 
not atall strange that he should prefer to resign, in- 
deed, he offered to do so, rather than shut his eyes any 
longer to what he regarded as fatal errors in the man- 
agement of the army. 





British troops have done great things in their day, 
and in the face of overpowering numbers, too, as when 
Wellington, with 25,000 men, some of them Spaniards 
and Portuguese and of no value, turnec upon his 70,000 
pursuers under Ney, at Busaco, in the Peninsular war, 
and beat them ; and again when, in the Crimea, Col. 
Scarlet with a single brigade of cavalry, the “ Heavy” 
brigade, charged successfully 10,000 Russian horse. 
These are but specimens of what the British soldier can 
do. History abounds with similar instances. But in 
those days, there is reason to believe, brawn and cour- 
age were of more value than now, when the direful ma- 
chine gun and its cousin, the magazine rifle, have come 
into general use. The soldier whose nerves cannot 
stand the approach of cold steel has heart enough for 
the work behind the machine gun battery, and may 
Prove a very demon with a repeating rifle on a half mile 
range. 


And so it is that the British drum-beat, though heard 
around the world, is too widely distributed to make a 
deafening noise, and even in the British Isles it is 
scarcely more than a clatter when compared with the 
drum-beat of the Continental armies. 


One of the results of General Wolseley’s alarm was to 
give a large contract to our countryman Hiram Maxim, 
the inventor of an automatic machine gun that may 
fairly be called one of the wonders of this age, and 
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which has been described and illustrated in the ScrEN- 
TIFIC AMERICAN. In it the recoil of the piece when 
once fired is utilized to throw out the empty shells, ram 
home fresh charges, and, at the same time, keep a col- 
umn of cool water moving about the barrels to prevent 
heating. Left standing upon its tripod by a retreating 
army, it will keep up a rapid and murderous fire upon 
the advancing pursuers to the last second of effective- 
ness, and, if properly handled, may be made to scatter 
its deadly bullets along the ranks of an enemy, like a 
storm of iron hail blowing in his face. 

Maxim first attracted attention in this country shortly 
after Edison had found a means of subdividing the 
electric light. As will be remembered, Edison used 
carbon filaments of bristol cardboard in his vacuum 
lamps. There being no such thing as a true vacuum 
in nature, the lamp when it left the mercury pump 
still contained enough oxygen to insure the gradual 
disintegration of the carbon loop. Maxim constructed 
a lamp on similar principles and filled it with the 
vapor of gasoline, which, when the carbon had been 


worn away by combustion, deposited a like amount of 
the same material on the threatened part, thus keeping 
the carbon loop in repair, But it stained the glass of 
the lamp also, and was little used, but was neverthe- 
less an original idea, as was also the making of carbon 


loops out of carbon cut from gas retorts. 





There is great alarm in Central Europe at the con- 
tinual movement of Russian troops toward the Aus- 
trian frontier. JL’ Avenir Militaire quotes the journals 
of this district to the effect that the 19th (Stawropol) 
division of the Russian army, long stationed in the 
northern part of the Caucasus, is on its way to the 
Austro-Russian frontier. Russian diplomatsinsist that 
the continual movements of large bodies of troops 
toward the Austrian frontier is in accordance with the 
Czar’s desire to strengthen the western limits of the 
empire, and have no other signification, but military 
Europe seems to be agreed that it means preparation 
for a war that is inevitable, and for which the Czar 


and his advisers are diligently seeking a pretext. 
oe  ———— 
PHOTOGRAPHIC NOTES. 


A Continuous Magnesium Powder Light.—On page 
200 of the March 31, 1888, issue of the ScIENTIFIC 
AMERICAN is shown in Fig. 1 a method of blowing 
magnesium powder into a flame of alcohol by means of 
a pneumatic bulb. Dr. H. G. Piffard recently exhibited 
an improved method by which a continuous current of 
compressed air or oxygen gas, regulated by suitable 
stop cocks, forced the magnesium powder very evenly 
and rapidly out of its reservoir into the alcohol flame, 
producing an enormous magnesium flame of high actinic 
power. Theoxygen intermingling with the magnesium 
particles aided its rapid combustion. The flame can be 
kept up as long as the powder is supplied. An ordinary 
cylinder of compressed oxygen, such as is furnished for 


the lime light, was employed. 


The Cellulograph.—This beautifal new style of photo- 
graph was lately exhibited before the New York So- 


ciety of Amateur Photographers, and is made by Mr. 


C. Theo, Gain, of Owensboro, Ky. A positive is made 
on glass with collodio-chloride emulsion, toned in the 
usual way, and then transferred on to a sheet of white 
celluloid. The process is quite simple. The resulting 


picture looks very similar to the well known ivorytypes. 
The sheet of celluloid can be easily embossed, shaped, 


and moulded into beautiful designs. It makes a very 


novel and durable picture. 


Lantern Slide Mats.—A simple but quick way to con- 
struct dies to cut out lantern slide mats is to take a 
clock spring, file one edge down and bend it around a 


block of the desired shape of the mat, having the filed 
edge inward. Suitable holes are punched in the steel 
spring, through which screws pass, to fasten it to the 
block. The spring projects about one-fourth of an 
inch above the surface of the block, and when put in 
place presents a sharpcutting edge. The block should 
be made of hard wood. The paper is folded in four 
thicknesses, placed on the die, and is cut out by tap- 
ping on a hard wood block with a hammer, the block, 
of course, resting on the paper. 

Purple Tones on Wet Plates.—To obtain purple tones 
it is customary to tone the plate before fixing with a 
solution of biehloride of pelladium ; but we have found 
a way of producing a brilliant purple tone during de- 

t. 


The following is the formula for the developer : 


WE Sake bcccsepvccecesesy accapbeseonooscadppeoes 4 ounces, 
PIs do tdbc 0805 10d ees apecepnsccaccnndaps 20 minims, 
PR isdtecapinc pap tue: ocsdugpe gees cccage cise % grain. 


The developer acts somewhat slower than iron and 
acetic acid, yet it proceeds gradually and rapidly. It 
is quite important to get, as near as possible, the right 


exposure. 

After fixing in a hypo. bath one to six, the plate will 
have a beautiful purple tint, which is generally ad- 
mired in transparencies and lantern slides. 

Exhibition of Photographs.—A very large exhibition 
of photographs was held in Boston, Mass., between 
May 7 and 12, comprising the work of three awateur 
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photographic clubs and others. It is said to have num- 
bered nearly 1,000 pictures. Over 6,000 persons visited 
the exhibition. 
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Action of Water upon Weel Fibers. 

Pure and, before all things, soft water, that is, water 
which contains as little foreign admixtures as pos 
sible, is}just as indispensable for a good finishing 
as it is for washing and dyeing. It imparts to 
the wool a soft feel, and maintains its natural 
luster without increasing it noticeably or changing; it 
into a shiny water luster. A continued treatment of 
teaseled cloth with hard water is just as injurious as 
one with soft water is advantageous. Any one wish- 
ing to make the trial can easily satisfy himself of the 


‘truth of this statement by teaseling two pieces of eloth, 


equal in all respects, the one with well water, the other 
with distilled water. Rain water also is very ‘vell 
suited for imparting to the wool fiber a soft feel and 
an agreeable luster. In the good old time, the ma- 
jority of smaller manufacturers immersed finer grade 
napped cloth in a vat of carefully coilected rain water 
for several days after teaseling or after the first steam- 
lustering, and considered this method as one imparting 
an especially delicate feel and nice, deep luster. 

This luxury, if we may be permitted to so call it, can- 
not be indulged in by the large manufacturer of our 
day. Still, the small manufacturer may, whenever he 
produces a specially handsome line of cloth, go to this 
little extra manipulation—provided that sufficient 
quantities of soft water are at his disposal. Long riv- 
ers generally contain the best and softest water, which 
is doubtless due to the fact that the water is exposed 
to the ameliorating influence of air and sun for a longer 
time. The water of creeks and mountain streams is 
generally hard. Finishers living in alarge cloth manu- 
facturing district in Germany, through which a river 
flows, aver that its water in spring is not as good as at 
other seasons, because at this season it receives large 
quantities of water from the surrounding mountains 
and other immediate sources. Some even go so far as 
to assert that they are able to recognize the goods fia- 
ished with water of the spring season, 

It is obvious that the influence of water at a high 
degree of temperature must be much more intense upon 
the wool fiber, and naturally obstinate wool may, by 
treatment with hot or boiling water, be made more sen- 
sitive and pliable. If, after the nap-teaseling out of 
full water, the cleth is loosely rolled upon rollers, and 
immersed for five or six hours in water of from 170° to 
190° F., it will assume a very nice feel, and a good, 
smooth face, with a dull luster. The cloth, being with- 
drawn from the bath after the specified time, must be 
unwrapped at once, taken into the washing machine 
warm, and rinsed with cold water for from one-half to 
three-quarters of an hour. By this treatment with hot 
water the wool fiber is to a certain degree lixiviated. It 
voids a peculiar slimy substance, after the removal of 
which, by rinsing, the fiber becomes more pliable. By 
omitting this rinsing and permitting the slimy sub- 
stance to coagulate again upon the fiber, the principal 
effect is lost. 

Here, also, this rule may be applied: The softer the 
water the greater the effect; and it has been found that 
the good appearance of the cloth is increased by the 
age of the water in the reservoir, that is, the oftener 
it has been used. It is natural that the foreign ingre- 
dients will separate from the water the oftener it is 
heated. At any rate, the reservoir must occasionally 
be emptied and cleaned, on account of the constantly 
forming sediment. Pieces of cloth which have been 
prepared for teaseling in the customary manner also 
become much softer in such a water, which, as afore- 
said, had been used repeatedly. They teasel much 
more quickly, and take a softer and fuller nap than 
those treated with fresh water. 

Our remarks referring to the operations in which the 
influence of water upon wool is to be considered, are 
also applicable to the treatment with steam in the 
steam lustering, steaming, and making ready for the 
needle. Asis well known, steam is nothing more than 
water in a very finely divided form, and united with 
heat. Here, also, we find the ameliorating inflnence of 
the water upon the wool fiber accomplishing the de- 
sired effects, largely increased by heat.—Jndustrial 
Record. 





The Flour Product of a Week, 

According to the Northwestern Miller of May 11, the 
Minneapolis mills made 168,600 barrels of flour that 
week, and shipped 163,665 barrels, of which 47,800 bar- 
rels went abroad. The market is unsettled and dull, 
with prices higher. The St. Louis mills made 68,750 
barrels that week. The market is fairly firm, but rather 
dull. The two largest mills at Winona, Minn., are 
temporarily idle, owing to high water in the Mississippi. 
The Indiana State convention was held at Indian- 
apolis, with a large attendance, and decided to join 
the national association. The millers of the west-cen- 
tral Illinois district met at Springfield recently and 
formed a strong district organization. Thirty leading 
firm were enrolled and signed an agreement to work in 
harmony. 
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AN IMPROVED CABLE GRIP. 

A device more especially designed for use as a cable 
grip in connection with the handling of miners’ cars, 
and which is simple and effective, containing no 
springs, has been patented by Mr. William J. E. Carr, 
of Leavenworth, Kansas, and is illustrated herewith, 





Fig. 2 showing a side elevation and Fig. 8 a sectional 





CARR'S CABLE GRIP. 


end elevation. On the easing is permanently formed a 
stationary lower jaw, A, in which the cable is clamped 
by the movable upper jaw, B, both jaws being pro- 
vided with soft metal dies to prevent the wear of the 
cable. The movabie jaw hasan upwardly extending | 
plate sliding in a recess in the casing, on the upper | 
edge of which plate operates a cam, E, provided with | 
trunnions, D, which form its fulerum, and an operat- | 
ing handle, as shown in the perspective view. On the 
handle, near the cam, is a iug adapted to engage the | 








people ran toward the place from all directions. The 
switch engine was completely knocked out, her front 
resting on the pilot of the other, all wheels on the 
right side being about four feet from the ground. Her 
tender went crashing through the end of a freight car 
and was likewise left in a dizzy position. The freight 
engine was less unfortunate. Though moved com- 
pletely from the track, the bursting in of the | 
front end by No. 4’s cylinder head and the) 
smashing of hcr cow-catcher was about the only 
damage noticeable. The whole thing will pro- 
bably cost the company about $12,000. 

It certainly was the result of gross carelessness 
on the part of some one. Fortunately no one | 
was injured. 
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AN IMPROVED CAR COUPLING. 


A car coupler having but few parts, and sim- | 
ple and strong in construction, while it may b 
quickly and easily removed from the drawhead 
and readily replaced, is illustrated herewith, 
and has been patented by Mr. Luther B. Samp- | 
son, of Rochester, N. H. The coupling pin is 
attached by a crosshead to a guide rod, both | 
passing through aligning apertures, one in the | 
rear of the other, in the drawhead, the aper- 
ture receiving the coupling pin also having a 
space at the top to receive a weight or block 
attached to the pin, to carry it from an un- 
coupled to a coupled position, when the block 
bears upon the link, and acts to hold the lat- 
ter in horizontal position. The guide rod has at its 
lower end a horizontal toe, preferably detachable, lim- 
iting the upward movement of the guide rod as the toe 
comes in contact with the under face of the drawhead, 
and a short distance above such toe there is a longi- 
tudinal slot in the rear of the guide rod. A lever is 
pivoted in the rear of the drawhead, bearing at its up- 
per end against a bifurcated sliding block, between the 
inner faces of which is a slightly projecting tongue 
adapted to enter the slot in the rear of the guide rod 
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apper inclined edge of the arm, C, of a bell crank| when the latter is in raised posi- 
lever pivoted on the front plate of the casing, the other | tion, as shown at the right hand 
arm of the lever engaging a pin projecting from the/in the picture, thus retaining the 
jaw plate through an aperture in the front plate of the | coupling pin above the link open- 
easing. The trunnions of the cam are supported in/ing. As the link enters the draw- 
vertically adjustable bearings, movable up and down | head it strikes against the forward 
by set screws, whereby the wear of the jaw upon the ends of the bifurcated sliding block, 
#able can be taken ap at any time. To secure the grip | these ends then extending forward 
upon the cable, the operator moves the handle toward | on each side of the guide rod, fore- 
& vertical position, when the cam presses the movable ing the block backward and with- 
jaw downward, and the pin projecting from the jaw drawing its central tongue from the 
plate through the front of the casing moves the bell | slot in the guide rod, allowing the 
erank lever thereby. By turning the handle downward, | latter and the coupling pin to drop 
the pressure of the cam lever is released, and the pin | down to the position shown at the 
acting on the wedge-shaped top end of the other arm |left hand in the picture. At the 
of the bell crank lever operates it to raise the jaw plate | lower end pf the lever pivoted in 
and move the jaw upward out of contact with the|the rear of the drawhead is ar- 


eable. 
replaced by new ones when worn out. 
et 
COLLISION OF LOCOMOTIVES-—BEATRICE, NEBRASKA. 

We are indebted to Mr. Charles A. Atkins, of Bea 
trice, Neb., for a photograph showing the position in 
which the locomotives were left after a collision be- 
tween two trains which recently occurred at the above 
place. The Beatrice Express says : 

Switch engine No. 4, manned by W. A. Waddington, 
was doing some switching, being at the time of the ac- 
cident about to take a string of cars out on the main 
track. Not being aware of the near approach of a train, 
the switeh was left open to 





The soft metal dies in the jaws can easily be| ranged a weight, designed to keep 


the upper end of the lever at all 
times in contact with the rear face 
of the sliding block, and this weight 
is prefere bly in link form, projecting at nearly a right 
angle from the lever, the aperture thus formed permit- 
ting the passage of the guide rod of the coupling pin. 
The raising of the coupling pin and the parts con- 
nected with it may be done in any of the well known 
ways from the sides or the top of the car. 
nea eich atin cee 

THE largest cannon in the world is in Ghent, Bei- 

gium. The diameter of bore is 2°¢ feet. 
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AN IMPROVED RAILROAD SWITCH. 

A railroad switch which can be easily changed to 
connect the main track with a side track, and which is 
very simple in construction, has been patented by Mr. 
Henry D. Baldwin, of Shullsburg, Wis., and is illus- 
trated herewith. The switch is placed between the 
outer main rail and the outer side rail of the side 








BALDWIN’S RAILROAD SWITCH. 


track, the switch having one straight and one partly 
curved rail section, both secured on a switch plate held 
to turn on a pivot secured to one of the ties, two ends 
of these rail sections being slightly beveled, while their 
other ends are adapted to connect alternately with 
the ends of one of the rails of the side track or of the 
main track. A switch rod is secured to the under side 
of the switch rails, and connected in the usual way 
with a lever for shifting the switch. As shown in the 
illustration, the switch is turned so that a train can 
pass from a side track on to the main track. When the 
operator desires to close the switch to the siding, he 
moves the switch rod outward, by means of its lever, 





so that the beveled end of the partly curved switch 
rail is disconnected from the main track rail, and 
the beveled end of the straight switch rail is thrown 
in contact with the inside of the outer side track 
rail, whereby the inner main track rail is made con- 


tinuous. 
Ce ee 


Asbestos to Promote Filtration. 


Viseid liquids, such as are obtained in processes of 
artificial digestion, may 





allow them to pass out. 
Train No. %, a freight 
which runs between Edgar 
and 8t. Joe, at this time 
came thundering around 
the curve at the rate of 25 
miles an hour, and instead 
of keeping the main track 
it very naturally came 
down on tle 4-spot stand- 
ing on the switch. Wad- 
dington saw the train com- 
ing, heard the engineer of 
95 whistle for down brakes, 
and started to back up, 
buat goon saw a collision 
was inevitable and jamped 
from his cab to the ground. 
The engive on the regular 
freight was in charge of 
Engineer Harry Wyman, 
and both he and his fire- 
man jumped from the cab 
after Wyman had reversed 
his engine. The distance 
was short, however, and 
the speed of the oncoming 
train was slacked but little. 
The crash of the collision 
was heard for blocks, and 








COLLISION OF LOCOMOTIVES—BEATRICE, NEBRASKA. 


be filtered, according to 
W. Fresenius (Zésch. f. 
Anal. Chem.), by the aid 
of finely. picked asbestos 
fiber. Not only is the fil- 
tration of such fluids ex- 
ceedingly slow, but the 
filtrate often passes turbid 
even through paper of the 
closest texture. To filter 
such a fluid, Fresenius ad- 
vises to dilute with water, 
add some recently ignited 
asbestos, and shake the 
mixture vigorously. After 
about twelve hours the 
suspended matters will 
have subsided, leaving the 
supernatant liquid perfeet- 
ly clear. This is to be si- 
phoned off and the residue 
to be washed once or twice 
by decantation, and then 
passed through a glass fun- 
nel, the neek of which con- 
tains a pellet of asbestos. 
If the first part of the fil- 
trate runs off cloudy, it is 
returned to the funnel un- 
til it passes clear. 


atin, 
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IMPROVED FEED MECHANISM FOR SAWING MACHINES. AN IMPROVED GATE. IMPROVED CHECK-ROW ATTACHMENT FOR PLANTERS. 


A feed mechanism specially adapted for shingle or 
box sawing machines, and having a pivoted frame sup- 
porting the block carriage, with means for imparting a 
swinging motion to it, has been patented by Mr. Joseph 
W. Frank, of Emporia, Fia., and is illustrated here- 
with. The block carriage itself is not shown, and may 
be of any approved construction, but its pivoted sup- 
porting frame may be seen at the right in the illustra- 
tion, a front extension therefrom passing between 
guides to prevent wabbling in its up and down move- 
ment. On the under side of the pivoted frame isa 
slotted arm, pivotally connected by a link with an arm 
fulcramed on the main frame, the bottom edge of the lat- 
ter arm being engaged by a friction roller held near the 
edge of a wheel secured to a transverse shaft in the lower 
front part of the main frame. There are apertures in 
the arms forming the pivotal connection through the 
link with the bottom of the pivoted frame,to increase or 
diminish the amount of throw given to the frame, by 
the required adjustment with the pivoted ends of the 
link. On the other outer end of the transverse shaft in 
the lower front part of the main frame is a friction 
wheel, the rim of which engages a friction pinion on a 
shaft above, operated by a crossed belt passing over the 
saw arbor, so that when the latter is rotated it also im- 
parts motion to the shaft carrying the friction pinion. 
The inner end of the latter shaft is held in a bearing on 
the main frame, but its outer end rotates in a bearing 
on a pivoted arm, to which a weight is attached on the 





free end, the outer end of this pivoted and weighted 
arm being also connected, through a link and transverse 
shaft on the top and front of the main frame, with a 
catch, whereby the arm may be held up so that the 
friction pinion rotating in a bearing thereon will be 
held out of contact with the friction wheel. When the 
saw arboris operated, and this arm carrying the friction | 
pinion is freed from the catch and held in its lowest po- 
sition by the weight, the shaft in the lower front part 
of the main frame will be rotated, communicating an 
up and down motion to the pivoted frame carrying the 
block to be sawed, feeding the block upward on the 
saw. The block is of such length that when the pivoted 
frame is in its uppermost position, the saw has cut a 
shingle or board off of the block on the block carriage. 
When shingles are to be cut, the block is tipped by 
suitable mechanism, when the frame is in its lowermost 
position, to give the desired taper. Tostop the motion 
of the feed frame, the operator has only to move the 
upwardly extending arm ai. the right into its catch, 
thus lifting the friction pinion out of contact with the 
friction wheel. 





Scientific American. 


A gate that is adapted to swing or slide, and so con- 
structed that it can be swung inwardly or outwardly, 
and slid back and forth, is illustrated herewith, and 
has been patented by Mr. Frank William Berning, of 
Ottawa, Ohio. It is mounted op a frame of iron rods, 
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A check-row attachment for planters, designed for 
use in connection with a rope or wire secured in the 
field in the usual manner, has been patented by Mr. 
Isaac Jackson, of Kingman, Kansas, and is illustrated 
herewith, the smaller figure showing a plan view of 
the mechanism at one side of the machine. In the 
bottom of each seed box is an aperture registering 
with a downwardly extending tube, reaching into the 
furrow opener or runner of the planter, while a bar 
held to slide transversely on the bottom of each seed 
box is provided with apertures to register or disconnect 
simultaneously with the apertures in the bottom of the 
seed boxes. Each outer end of the bar sliding trans 
versely in the bottom of the seed boxes is connected by 


_ |@rod with a check-row attachment, the mechanism of 


which is worked to discharge the seed at regular in- 
tervals by balls attached to the rope or wire secured 








BERNING’S GATE. 


with a vertical side and inclined sides, and suspended 
from the hinge post through this frame. The outer 
pointed end of the frame has pivoted thereto an in- 
clined bar or rod, which has a grooved roller at its 
lower forward end, upon which one of the lower bars 
of the gate is adapted to move, the upper end of this 


bar having perforations, with which the bent end of | 


another bar is adapted to engage, the latter bar being 
pivoted to the side of the frame near the hinge post. 
By adjusting this rod in different perforations, the gate 
may be raised and held up in winter to clear the snow. 
The frame on which the gate is mounted has a grooved 
roller upon which one of the upper bars of the gate is 
adapted to move, and also a hook in which a lower bar 
is adapted to move, and which serves to steady the gate. 
To use this construction as a swinging gate, it is only 
necessary to slide it back sufficiently to have the latch 
clear the post. For further particulars with reference to 
this invention address Jos. Unterbrink, Ottawa, Ohio. 
PR ETO OA henehliie 
AN IMPROVED MUSIC CHART. 

In our issue for January 21 last we gave an engraving 
of this invention, but as the arrangement of some of 
the letters was not quite as it should have been, we 
now present it again. It is a simple and efficient de- 
vice for use in connection with pianos and organs, for 
transposing music from one key toanother. It is illus- 
trated herewith, and has been patented by Mr. Charles 
S. Mason, of El Modena, Los Angeles County, Cal.. A 
ecard, which forms the body of the chart, is provided 
with three rows of letters, representing in three series 
the notes of the seale, as shown in section in the small 
figure. The letters represent the notes of the natural 
scale and sharps larger than the flats, while the flats 
are printed in red, so that when they are superposed 
upon black they may be readily distinguished. The 
card has projections upon its bottom edge adapted to 
fit into the wider spaces between the biack keys of the 
keyboard to locate the chart with reference to the scale 
of the instrument, and is provided with appropriate 
indices and numerals representing the signatures. An 
apertured card, with three stripes of different colors, is 
arranged to slide over the other one, the apertures be- 
ing in the order required for showing the letters of the 
different chords of the various keys, with an aperture 
also for exposing to view the figures on the rear card 
representing the signatures, the top line or color stripe 
representing the tonic or first chord, the second line the 
sub-dominant chord, and the third line the dominant 
chord. The chart, which only costs $1.25, cannot be 

wrongly placed upon the instru- 








ment, and the rapidity and simpli- 

city with which changes can be 

made from one key to another are 

obvious at a glance. 

eee 
Porcelain Shot, 

Under this name small white 
globules of porcelain are made in 
Munich. They are made to take 
the place of ordinary lead shot used 
for cleaning wine and medicine bot- 
tles, as porcelain is entirely free 
from the objection of producing 
lead contamination, which is often 
the result when ordinary shot is 
used. Their hardness and rough 
surface producing, when shaken, 
greater friction, adapt the porce- 
lain shot well for quickly cleaning 
dirty and ‘greasy bottles, and as 
they are not acted upon by acids 
or alkalies, almost any liquid can 
be used.—Rundschau ; Am. Jour. 
Pharm. 








in the field, this rope or wire being guided through 
\the attachment by the pulleys, A A. The rod con- 


- nected with the sliding feed bar has slots in which 


lugs are held adjustably to be engaged alternately by 
| arms on the under side of the gear wheels, B, rotating 
, on studs secured to the frame of the cheeck-row attach- 
‘meat. On top of one of the gear wheels are secured 
four radial arms, each arm haying a slot in its outer 
end, through which passes the rope or wire, the knots 
or bails thereon being of a size sufficient to engage the 
| motte ends of the arms, thereby moving each arm 
| along as each ball passes through, and moving alter- 
nately inward and outward the rod connected with the 
sliding feed bar, whereby the seed is fed through the 
| tube and into the runner to be deposited in the furrow. 





JACKSON’S CHECK-ROW ATTACHMENT FOR PLANTERS. 


The stroke of the feed bar and rod can be increased or 
diminished by adjusting the lugs on the latter, so that 
it will require a longer or shorter time for the apertures 
of the feed bar to register with those in the bottom of 
the seed box. 

ete 

AN IMPROVED WINDMILL MOTOR. 

A motor adapted more particularly for connection 
to a lever operated by the pump rod of a windmill is 
illustrated herewith, and has been patented by Mr. 
George C. Hunter, of Chebanse, Ill. A main post or 
upright is fixed toa suitable base, and at one side of 
this post is fixed a shorter one, supporting one bearing 
ofa main driving shaft, carrying on its outer end a 
fly wheel and a couple of belt pulleys, through which 
power may be conveyed for use as desired, the other 
bearing of the shaft being in the main post, and car- 
rying in front of this post a cone of chain wheels or 
pulleys. There is on top of this post a metal saddle, 
the pendent arms of which afford bearings for a short 
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HUNTER’S AUXILIARY MOTOR FOR WINDMILLS. 
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upper shaft carrying a sprocket wheel, from which a 
chain belt passes downward to one of the cone pulleys 
on the main driving shaft, the saddle being adjustable 
by a screw at the top, whereby the tension of the belt 
may be adjusted as desired. Ranging vertically on 
the front face of the main post is fixed a metal guide 
plate, on which siides up and down a pawl-carrying 
head, on a central pin of which head is fitted the 
lower end of a pitman rod, the upper end of the rod 
being connected to the outer end of a lever fulerumed 
to a suitable support on the windmill tower, and con- 
nected with the vertically movable pump rod, driven 
directly from the windmill in any ordinary or ap- 
proved way, of which the details are not shown. The 
pawl-carrying head is shown in Fig. 2, the pawls being 
pivoted to diagonally opposite parts of the head in 
such way that they have a solid bearing when they 
alternately engage the belt to drive it as the head re- 
ciproecates. Each pawl has a projection at its pivoted 
end, a spring connecting the projections of both pawls, 
and acting normally to throw the free ends of the 
pawls into engagement with the cross bars of the link 
belt. Each paw! is also provided with a face recess in 
which is fixed a pin that enters a slot at one end of a 
metal link, the springs holding the pawl pins at the 
oater euds of the link slots,so that when one of the 
pawls engages one side of the link belt, the other 
pawl will be disengaged from the other side of the belt, 
each pawl alternately coming into engagement as the 
pitman moves up and down, thereby imparting con- 
tinuous rotary motion to the driving shaft. The speed 
of the latter may be regulated by setting the pin which 
eonnects the pitman with the lever operated by the 
pump rod at a greater or less distance in or out from 
the fulerum of the lever. 
ae 
The Perfected Phonograph. 

The improvements in the phonograph have now been 
carried to such a degree of perfection that the instru- 
ment is practically ready for general introduction. 
Undoubtedly means will be hit upon from time to 
time to enhance the value and efficiency of the phono- 
graph, but it stands to-day, in our opinion, far more 
practical and complete than was the type writer when 
first brought out and placed on the market. Back of 
all the tall talk and exaggeration on the subject, for 
whieh the daily press is chiefly responsible—certainly 
not those who are introducing it—is a machine of ad- 
mirable perforinaance, whose utility is so wide and va- 
rious that it is hard to determine just which work 
will give it the largest fields of employment. And then, 
too, aside from the practical ase, is the wonder—for 
wonder it is—that not only can the human voice be 
registered, buat it can be duplicated in countless elec- 
trotypes. We may be wrong, but not greatly, in be- 
lieving that this century will be memorable above 
others because it is that which first preserved articu- 
late speech for after time. All poetry, of every age, 
is full of the yearning, one of the deepest in human 
nature, for the voice whose gentle greeting could be 
heard no more, and yet this tender sentiment will be 
gratified, and each elusive tone and accent now has 
conferred on it a perpetuity that is not an attribute of 
even the graven stone or brass.—Zilectrical World. 
<> 6+ oe = 

A Good Word for Leghorns, 

There is no better fun in the world than keeping 
chickens. From Boston—and all fads originate there, 
says a contemporary—the hen fever is sure to spread 
over the South and West. If you catch it, pay atten- 
tion to these few simple rules: Buy Leghorn hens—no 
others lay as well as these Italian fowls—and feed them 
liberally with a variety of grains. Give them all the 
scraps from the table in a hot mess each morning, with 
plenty of red pepper and burnt bones. Keep their 
quarters clean and well ventilated, and be sure that 
they are warm in winter. Water they should have in 
plenty. Herein lies the essence of all poultry wisdom. 
Act upon it, and you will have—with twenty hens and 
a couple of roosters—enough fresh eggs to supply your 
household all the year round. And, after all, what 
delicacy is there that equals an egg taken warm from 
the nest and popped into boiling water for one’s break- 


fast? 

Tae Thursday's lecture on April 19, on “Public 
Health in India,” was delivered at the Parkes Museum, 
London, by the Hon. Mr. Justice Cunningham, who 
spoke as the representative of an association which has 
for some years past made the public health in India its 
especial care. The lecturer stated that the annual 
death roll in India was probably nearer seven or 
eight millions than five, which was the official return 
for the year 1885. The following statement shows how 
largely the death rate is contributed to by diseases 
which we here recognize as preventable: 


TOraL DEATHS IN 1885. 
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Senalb-pon.... deeded 80,630 
Fevers... 3,396,230 
Bowel complaints. 298.638 
Inferies.. seed 3,282 

Total. 5,177,600 
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A) IMPROVED LASTING TOOL. On the Detection and Estimation of Magenta in 
Orchil and Cudbear, 


A special form of pinchers for shoemakers and sad- 
dlers, which will not tear or disarrange the thinnest in- 
sole, is illustrated herewith, and has been patented by 
Mr. Joseph R. Jacques, of Hancock, Mich. On the 
under side of the lower jaw of the tool are ears, be- 
tween which is pivoted a lip that is curved upwardly 
and forwardly, to contact, in use, with the lower jaw, 
the under surface of the lip being corrugated to pre- 
vent slipping when the lip is utilized as a fulcrum in 
using the tool. The lip thus forms a rocking fulerum 
for the tool, and when not employed falls down out of 
the way. Differing from a rigid lip, which would be 
liable to slip and draw the inner sole from the upper, 
the pivoted lip remains stationary when in use, and 





JACQUES’ LASTING TOOL. 


facilitates drawing the leather quickly in the direction 
of the middle of the last. Upon the outer surface of 
the upper jaw is a projection adapted for use as a 
hammer. 
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Projection of a Globule of Liquid in the Spheroidal 
State. 

Instead of heating the globule in a metallic capsule, 
polished so as to give perfect reflection, Professor P. Co- 
lardeau recommends, in Buguet’s Journal de Physique, 
the use of the ever brilliant surface of mercury as the 
mirror. The mercury is placed in a porcelain capsule, 
and the whole is heated on a water bath to a tempera- 
ture of 212° Fah. Next a drop of ether is allowed to 
fall upon the mercury, and from any source of light a 


beam is directed upon it by means of a prism arranged l 


for total reflection. The reflected beam of light is 
caused to fall upon and pass through a convex lens or 
regular objective, and thus there is produced upon the 
screen a sharply defined image of the drop. The mer- 
cury retains its heat long enough for convenient ob- 
servation of the projection of the phenomenon.—R,i- 
vista Scientifico-Industriale. 
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IMPROVED UTENSIL FOR EXTRACTING GRAPE SEEDS. 

A simple and serviceable implement for extracting 
the seeds from grapes before eating them, and which 
may be made in quite ornamental patterns, is shown 
in the accompanying illustration, and has been pa- 
vented by Sarah E. Toucey, of New York City (P. O. 
box 2425). It hasa flat pick, with a sharpened point 
on its end in line with the handle, a cavity in its top 
face, and a cutting blade projecting laterally from the 
pick, its point forking out therefrom a short distance 
within the point of the pick. The top of the grape 
ean, with this utensil, be quickly sliced off by the cut- 
ting blade, so as to uncover the grape seeds, when, by 








introducing the flat pointed pick beneath them, they 
can be readily received in the cavity and removed 
withoat injuring the edible part of the grape. 
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BY CHRISTOPHER RAWSON, F.L.C., ¥.0.8. 

Various methods have been proposed from time to 
time for detecting the presence of magenta in orchil 
and cudbear. But onaccountof the difficulty hitherto 
experienced in completely separating orsein from salts 
of rosaniline, there are few, if any, published methods 
which are sufficiently delicate to detect very minute 
quantities of magenta in these coloring matters. H. 
Crossley* precipitates the magenta by ammonia, and 
E. Knechtt makes use of caustic soda for the same pur- 
pose, but since rosaniline is appreciably soluble in 
alkalies, a small quantity of magenta would be entirely 
overlooked by the employment of either of these me- 
theds. Liebmann and Studer} saturate a solution of 
the orchil or cudbear With sulphurous anhydride, and 
after filtering, add either acetone or aldehyd, when, if 
magenta be present, the color of the liquid changes 
from red to violet. They state that by this yeaction 
dy per cent of magenta in cudbear can be detected. 
In making us8 of this process, on account of the cud- 
bear which remained in solution after saturating the 
liquid with sulphurous anhydride, I have been unable 
to detect such a small quantity. 

The method which I have to propose is based upon 
the complete precipitation of the coloring matter of 
orchil and cudbear in an aqueous and alcoholic solu- 
tion by basic acetate of lead, followed by an excess of 
ammonia. Magenta, under the same conditions, re- 
mains in solution. 

From 1 to 2 grammes of cudbear (or an equivalent 
amount of orchil liquor) are boiled with 50 c. ¢. of 
alcohol, and afterward diluted with 100 c. c. of water ; 
15 to 20 c. c. of a strong solution of basic acetate of lead 
(sp. gr. 1°25) are then added, followed, after stirring, 
by a similar quantity of strong ammonia. The wmix- 
ture is filtered, and if the amount of magenta present 
is to be estimated, the precipitate is washed with a solu- 
tion containing 1 part of ammonia, 5 parts of alcohol, 
and 10 parts of water ; otherwise the washing may be 
neglected. With pure cudbear the filtrate is quite color- 
ess ; if magenta be present it is either colorless or pink, 
according to the amount of ammonia present in the 
solution. The liquid is then acidulated with acetic 
acid, when the presence or absence of magenta is at 
once made apparent; in the case of pure cudbear or 
orchil the solution remains colorless, whereas, if a salt 
of rosaniline be present, the well known color of ma- 
genta is immediately developed. If further proof be 
wanting, a small piece of worsted yarn may be dyed in 
the solution and afterward tested in the usual way 
with such reagents as hydrochloric acid, caustic soda, 
and a mixture of hydrochloric acid and stannous 
chloride. 

By means of this method I have been able to detect 
with certainty 1 part of magenta in 100,000 parts of 
cud bear. 

For determining the amownt of magenta present, I 
make use of a colorimetric process. A standard solu- 
tion of pure magenta is prepared so as to contain y}, 
milligramme pere.c. It ie acidulated with acetic acid 
in order that it may be under the same conditions as 
the solution to be tested. The latter is made up toa 





, known bulk, say 250 c. c. (or, if magenta present be 


very small, concentrated to 100 c. c. and the whole taken 
for estimation), and an aliquot part run into a Nessler 
tube and diluted to100c.¢. Thestandard solution of 
magenta is then run from a burette into a second cylin- 
der in such quantity that the depth of color is equal to 
that in the first, as in the case of Nesslerizing ammonia. 
The amount of magenta present in the sample of cud- 
bear or orchil under examination can be then readily 
calculated. In place of Nessler tubes the colorimeter 
or Lovibond’s tintometer might be used with advan- 


tage. : 
| It will no doubt be apparent from what I have already 
stated that this method is capable of detecting very 
much smaller quantities of magenta than the manu- 
faeturer of cudbear would ever think of using for the 
purpose of adulteration. But as the amount present 
can, at the time, be easily and readily estimated, there 
| is little danger of genuine cudbear which may have 


| become accidentally contaminated with a trace of ma- 


| genta being pronounced sophisticated. 
In a valuable paper on the “ Detection of adultera- 


| tions in orehil and oudbear,” F. Breiul§ employs basic 
acetate of lead for detecting magenta and other basic 
coal tar colors. Some time previous to the publication 
of that paper, however, I tried the same reagent at 


PERoxip« of hydrogen, according to Dr. Love, of | the suggestion of my friend Dr. E. Knecht, but a con- 
St. Louis, is a most valuable agent in the treatment siderable amount of cudbear still remained in solution, 


of diphtheria, ozena, and in all cases of cancerous ul- | 
ceration and of suppuration or necrosis. He employs 
itin a solution containing 0° to 3 per cent, using most 
frequently, however. a strength of one per cent, dilut- 
ing the commercial “ten volume” peroxide with two 
or three times its volume of water. Of its value in 
clearing away and effectually deodorizing the decom- 
posing exudate in cases of diphtheria he speaks in the 


most emphatic terms, and he regards the remedy also 


as one of great usefulness in scarlet fever, whooping 
eough, and other specific diseases, 


‘and it was only by adding an excess of ammonia or 
‘soda that it was completely precipitated.—Chemica/ 
News. 





oe 
Tue Bank of England is the most extensive banking 
institution in the world. It employs over 1,000 clerks, 
and its buildings cover 8 acres. 
* Journal of the Society of Dyers and Colorists, vol. ii., p. %. 
+ Bid., vol. ti., p. 
t Journal of the Society of Chemical Industry, vol. v., p. 287. 
§ Mitt. 2. Techn. Cowerbemusoums in Wien, 1887, 37. 
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(Continued from first page.) 
The estimated weights of the hall, armor, et:., were 
given approximately as follows: 

Tons, 
shhh aiieiedus chausdiths ate bows tatananecseenbhaheainien 5,000 
i a rs <0 sdtcceegs sce Succadhedttecetuetis 1,200 
ee ads See RT Ee hk) iat TEI Rsk elie 900 
Armor of ammunition shaft ........ 2... 26.6066. cece ssenees 246 
Se IN 4s. spd sewrnee+nd cad: been enema ened tis 5&2 
Total weight of armor. ... ........0 6... ..00cccccesce ewes 2,808 
SR SS HR i 14 
The total weight of the machinery is about............... 2,200 


The armament consists of four 48 em. (110 ton) R. L. 
R. guns supplied by Armstrongs. There are eight 15 
em, (6 in.) Arinstrong breechloaders. Six of these are 
carried on the upper deck, two being respectively bow 
and stern chasers. There are six smailer quick-firing 
guns of 57 mm. caliber. 

There are machine guns, comprising twenty-two 
Hotchkiss and quick-firing guns for the boats and 
landing parties. There will also be a numberof Maxim 


guns. 

There are four torpedo ports arranged on the broad- 
side, two ahead and two astern. 

The two sets of engines for driving each of the Italia’s 
twin screws have each three cylinders of equal size 
arranged in line on the shafting. At full speed they 
all take steam direct from the boiler, but in ordinary 
working the foremost cylinder of each set alone takes 
steam from the boiler, and exhausts into the other two 
cylinders. There are thus six cylinders to each propel- 
ler. The.-engines are placed amidships, the boilers 
being placed fourteen before and twelve abaft them. 
The shafting runs under the after boilers. It is this 
unusual arrangement of the boilers which gives the 
vessel the somewhat peculiar appearance due to the 
position of the six chimneys, which it will be seen by 
our engraving are placed in two groups of three each 
before and abaft the barbettes. The latter are placed 
en echelon, and each one carries two of the monster 
100-ton guns. The barbettes are containedjin an 
armored casemate, which is supported by the unar- 
mored structure of the ship, a point in design that has 
raised many adverse comments from naval critics in 
this country. The space thus inclosed is entered from 
below through an armored shaft, which leads below 
water to the space between the forward and after sets 
of engines. This armored tube serves as an ammuni- 
tion shaft. The bases of the chimneys in each group 
are also protected by armored belts. The plated deck 
completes the armored protection of the ship. This 
deck extends from stem to stern, the armor being of 
steel, and 3 in. thick. The body'’plan of the ship shows 
this deck in a uniform curve extending from side to 
side. Where it springs from the skin of the vessel it is 
about 5 ft.6 in. below water line, and at its highest 
part it is about 1 ft. 6 in. below the level of the water. 
These figures are those which were allowed for in the 
design, but we believe, as a matter of practice, the 
Italia, like so many other war ships, has accumulated 
weight during construction, so that the deck is more 
submerged still. It is this under-water arrangement 
of the armored deck that has been so unfavorably 
criticised, and it may be noted that in the succeeding 
ships, Re Umberto, Sicilia, and Sardegna, the crown 
of the deck has been raised considerably above the 
water level, so as to conform more nearly to the ar- 
rangement followed in our own smaller protected ships 
of the Mersey type. 

Steel is largely used in the construction of this vessel, 
and when we remember that she was commenced ten 
years ago, we feel we have another reason to admire 
the courage and prescience of her designer. The 
bottom is sheathed with wood. The double bottom 
has 3 ft. 3in. between the two skins in the midship 
part. There are two longitudinal water tight bulk- 
heads, extending fore and aft for 254 ft. Altogether 
the hull is divided into 53 vertical divisions, these 
being split up again horizontally by the four decks. 
Cork stuffing is extensively used in the side compart- 
ments. Six feet above the water line is a deck of 
ordinary plating covered with wood ; and above this is 
the battery deck, having a height of 14 ft. above the 
water line. Again, 7 ft. 9 in. above this is the upper 
deck, which supports the casemate containing the big 
guns mounted en barbette. The great height at which 
the Italia carries her guns is a very strong point in 
favor of her design, such an element being to a war ship 
of the present day, when armored decks form so im- 
portant an element of defense, very much what length 
of reach is toa boxer. High speed is another and per- 
haps the most important advantage that was aimed at 
as a counterbalancing advantage in dispensing with 
side armor. The under-water shape of the Italia = 
very beautiful, and in looking at her model one is 
forcibly reminded of a remark of our present director of 
naval construction, Mr. W. H. White, that however un- 
sightly modern war ships are to view afloat, some of the 
most beautiful forms ever produced by the naval archi- 
tect were hidden from sight below the water line of the 
ungainly superstructures. It was hoped that the Italia 
would steam 18 knots, and this was all but got on her 
trial. the speed we believe that was registered being as 
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THE ITALIA. stated 17°8 knots. The power developed by the engines Sorrespondence. 


was considerably short of the contract. It was ex- 
pected to get 18,000 indicated horse power, but there was 
a very large falling off from this. There was, it is said, 
a difficulty in getting air down to the furnaces, and the 
necessary amount of coal could not be burnt. Altera- 
tions and improvements are now in course of considera- 
tion, and no doubt will lead toan increase in the power 


developed. 


or 





To Builders and All Who Contemplate Building. 


A large number of the builders in the United States 
and Canada keep on file, not only for their own benefit, 
but for the use of their customers,all the numbers of the 
ARCHITECTS AND BUILDERs EDITION of the SCIENTIFIC 
AMERICAN, which they are pleased to show to per- 
sons contemplating building, and they find their busi- 
ness has been promoted by so doing. From the work- 
ing plans so fully given in this publication, after the 
design for the elevation or style of the house has been 
selected, builders are enabled to give a close estimate of 
the cost of construction. But most persons contemplat- 
ing the building of a house or stable for their own use 
derive both pleasure and considerable savinz, some- 
times, by carefully considering at their leisure, and by 
their fireside, various designs and plans which may 
come before them. To enable a person to come to 
a wise conclusion in such an important matter as 
building a home for his family, he will be wise if he 
brings the subject before his entire household, and 
studies carefully over in the domestic circle the many 
plans he should provide for their consideration. It 
will not only afford great pleasure to the entire family 
to be considered in the matter, but good suggestions 
will come from it, and mistakes will be less likely to 
occur in the selection of the plans and in the construc- 
tion of the building. By all means consult the wife 
and grown-up daughters, if so fortunate as to have 
them, and to this end everybody who contemplates 
building is advised to provide himself with a com- 
plete file of the ARCHITECTS AND BUILDERS EDITION 
of the ScrENTIFIC AMERICAN—31 numbers already 
published—and then he will have at hand not only the 
best material to select his design for a house from, but 
he will also find it useful and profitable to refer to 
while the building is being constructed. 

In this connection we assert, without fear of contra- 
diction, that every number of the ARCHITECTS AND 
Burtpers Epition of this paper which has been 
published contains useful and important information 
for every one about to build, and facts not obtain- 
able elsewhere. And if the possessor of the last issue 
or any other single number which has happened to 
fall into his hands does not find the design for a house, 
stable, store, or other structure he contemplates build- 
ing that suits his fancy or the estimate of the cost is too 
great, he will be very sure to find in some one of the 
other thirty numbers something that will suit both 
his fancy and purse. Hundreds of dwellings have been 
erected on the plans that have appeared in this publi- 
cation, and every one who contemplates building, or 
who wishes to alter, improve, extend, or add to existing 
buildings, whether wings, porches, bay windows, or 
attic rooms, should not fail to provide himself with a 
complete set of the ARCHITECT AND BUILDER, which 
is published on the first of each month, at the office of 
the ScrentTIFIC AMERICAN, 3861 Broadway. Single 
numbers by mail 25 cents, and in paper covers $2.50 a 
volume of six numbers, also forsale by all newsdealers. 
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A New Life Boat, 


Some interesting experiments were made recently 
at St. George’s dock, Liverpool, with a new life boat, 
the invention of Messrs. Gray and Hughes, and built 
by Mr. R. R. Gray, at his works at the Queen's dock. 
The boat is 16 feet in length, with a beam of 5 feet 6 
inches, and 2 feet 6 inches in depth. She is built of 
galvanized steel sheets, and is in 20 watertight com- 
partments. When not in use, she can be transformed 
into a deck seat. When in this form, directly she is 
lowered, or in any way touches the water, she folds 
together, and is kept in position by a clip at each end 
of the boat, which is at once screwed up. The boat 
will hold from twenty-five to thirty passengers, and 
has life lines outside her balwarks, which will assist as 
many more in keeping afloat. She will carry over 
four tons dead weight. The watertight compartments 
are so built that they can be used for storing food, ete. 
The life boat can also be fitted with two masts, and has 
eight life buoys, which can be instantly detached 
and thrown overboard. Experiments were made to 
illustrate the modus operandi of putting her into the 
water, in this case by means of a crane, which lowered 
the boat into the water. Immediately on touching the 
water, the boat was transformed from a deck seat into 
a life boat fully equipped for a voyage. Several peo- 
ple then got in, and were rowed about the dock, after 
which she was hoisted up and resumed her position as 
a deck seat. It is stated that the boat can be put into 
the water in any position, but will always right her- 
self.—Jron. 
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To the Editor of the Scientific American: 

Referring to your article on “ How to Make a Simple 
Motor,” in ScrENTIFIC AMERICAN SUPPLEMENT, No. 
641, the method of joining the ends of the armatute 
coils to the screws forming the commutator can, | 
think, be improved in this way. See Figs. 1 and ». 

The wood, B, being turned 
ends of the serews, D, are 
clear, then by a file or 
é hack saw a slit could be 
yas < cut in the screws, which 
aay would admit the ends of 
Wa SS th +r 

. e armature wires. Now, 
both wires and screws be- 
and a hot iron will complete the connection. As the 
screws will wear and burn, they will have to be re- 
placed, and by a hot iron this can be readily accom- 
plished without injury to the wires, as they do not have 

to be bent or scraped in any way. J. T. WHITNEY, 
Assistant in Physics, Ohio State University. 

Columbus, O., April 24, 1888. 
eal, and may be adopted to advantage by those cesir- 
ing to make a motor of the kind referred to; but it in- 
volves the use of a hack saw and soldering iron in ad- 
dition to the tools required in the construction of the 
motor as originally described. The motor was designed 
to be made with common tools, such as may be found 
in almost every dwelling house. If one has an engine 
ing tools, the construction of an electric motor be- 
comes an entirely different matter. In such a case a 
motor might be made in the regular way more readily, 
perhaps, than in the manner suggested. It is our pur- 
pose to publish a full description of a * regularly made” 
electric motor in the near future,—Eps. } 

a i a 
To the Editor of the Scientific American: 

AsI am interested in making the simple electric 
motor described in No. 11 of the Scrmntrric AMERI- 
CAN, I will describe my method for making the com- 
mutator. The parts are few and easily made by all 
those who have small screw-cutting tools, and will 
afford a more certain means of connection than to 
sure contact between the wires and the wood screws. 
From a piece of 4 in, sheet brass, or any other suitable 

» material, cut 12 L-shaped pieces, 
7-16 in. each way (Fig. 1). Next 
fit each: piece into the wooden 
= hub in place of the holes for the 
\\ arinature wires, taking care that 
\ 
. \\ WW entire in the wood (Fig. 2). 
Drill the 12 holes in place of the wood screws, through 
the piece of brass, from the end of the hub, and pass a 
lap through. 

Procure 12 brass rivets, A (with washers), of sufficient 
length to reach from end of hub to L, cut threads on 
each one and fit into the hub, passing through the L 

Drill and tap each L on its upper surface for a ma- 
chine screw and washer, D, cutting a smail groove, E, 
at the edge of each for the wires from the coils. Place 
the armature wires under the washer and fasten with 
the screw in the order described in the description of 
the motor. Grant J. THOMAS. 

[The remarks in connection with the letter of Prof. 


Improvement on Simple Eicctric iodeih. 
away so that the inner 
ing well tinned, if placed in position a drop of solder 
[The improvement suggested is undoubtedly practi- 
lathe and a full complement of metal and wood-work- 
A Commutater for the Simple Electric Motor, 
place the armature wires in the wood and trust to a 
\= piece is embedded almost 
(Fig. 2). 
Whitney will apply in this case.—Eps. } 





The Age of the Stars. 

A very interesting address delivered at the annual 
public session of the five academies of France, October 
25, 1887, by M. Jannsen, the director of the observatory 
at Meudon, France, is published in the December num- 
bers of Ciel et Terre and the January and February 
numbers of L’Astronomte. The principal thought is 
that the idea of evolution may be applied to the stars 
as well as to terrestrial things. The stars are not fixed 
and eternal, but are subject to changeand time. They 
have a beginning, a period of activity, a decline, and 
anend. By recent advances in ihe study of celestial 
physics, especially with the spectroscope, we are en- 
abled to know something of the actual condition and 
relative age of some of the stars. We may assume that 
the age of stars, other things being equal, will depend 
upon their temperature, and that their temperatures 
are higher in proportion as their spectra are richer in 
violet rays. The majority of the stars which are visi- 
bie to the naked eye are white or bluish, and therefore 
at a high temperature ; but many are yellow or orange, 
like our sun, showing that they have passed their 
youth, while others are from dark orange to dark red, 
showing that their sidereal evolution is far advanced. 








~—Sidereal Messenger. 
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Engine Foundations, 

There is not a detail in engine construction and 
operation that merits greater consideration, or is of 
greater importance to the successful working of an en- 
gine, than the foundation upon which it stands, and 
too much care cannot be accorded it, that it shall have 
ample spread, stiffness, unity, and adaptability to the 
movements and operation of the parts which it sup 


the garret. It also precludes storing many vegetables 
in the cellar, asin a warmed air they will not keep. 
Confinement in bad air and drinking impure water re- 
sult in poisoning the blood, thus aggravating nearly 
every form of disease. Where the water is suspected 
of being impure, boiling it destroys its poisonous ele- 
ments. Western people have by long practice in fight- 
ing them learned much about malarial diseases. They 
consider coffee thoroughly browned a specific against 





ports. It should be so bonded and tied that unequal 


settlement shall not take place, and the height, weight, | malaria. 


and base should be of such proportion that when the 
engine is in full operation there shall be no swaying | 
or twisting of the parts, no heating of the journals, no | 
springing or tremor of the bed arising from an unsuccess- 
ful transmission of the strains. The higher the speed | 
and revolution, the stiffer and more solid should be the | 
foundation, and the greater the base contact with the 
supporting earth. A good 
foundation will often de- 
crease the defects of a poor 
bed, provided, of course, 
that such engine bed be 
properly and thoroughly 
bolted to its foundation. 
When properly construct- 
ed, and tied together, the 
engine bed and its founda- 
tion should be portions of 
one complete whole, insep- 
arable and undisturbed in 
their relationship by the 
movements of the engine 
parts while at their hard- 
est work. 

A good bottom of con- 
crete of smooth upper sur- 
face laid upon a rock or 
solid earth bottom, upon 
which the main stracture 
of brick is laid close and 
jointed with first quality 
of cement, and the whole 
capped with one or more 
large blocks of stone joint- 
ed and placed to suit the 
engine bed, and to distri- 
bute the weight over as 
great an area as possible, 
constitutes the best foun- 
dation. Where bricks are 
searce the foundation 
above the concrete bottom 
may be all of stone, and 
the larger the stones the 
better. 

Ordinary rubble work is 
not to be relied upon, the 
only capacity for retaining 
and uniting the structure 
as a whole beiog contained 
in the cement. The irre- 
gular shape of the stones 
forming the rubble mason- 
ry present, through their 
lack of contact with each 
vther, rather a precarious 
and unreliabie bond, and 
the cement is too thinly 
laid to fix them perma- 
nently in their position, in 
spite of the thrust and 
twist of engine operation. 


| and requires no foundation. 





Our engravings represent a front and back elevation 
of a hauling engine made by the Lowca Engineering 
Company. The cylinders are 10 in. in diameter, with 
a 12in. stroke. The engine is compact, self-contained, 
The duplicate helical 
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are lamps in one of their cireuits, which is five miles 
long, and is worked at a pressure of 2,800 volts, or 
about 45 volts per lamp. The lamps are generally 
placed at intersections of streets, and at a distance of 
about 500 feet apart. The cable for the Brush lamps 
consists of a seven strand 14 B. W. G., with insulation 
of from one sixteenth inch to three thirty-seconds inch, 
and protected with a lead covering one eighth inch 
thick. The same cable is used by the Keystone Com- 
pany in a fifteen mile circuit at 2,000 volts, and no diffi- 
culty has been found in working it. Along Chestnut 
Street the electric light cables are laid side by side with 
telephone and telegraph cables in a cast iron duct 20 
inches by 30 inches. In Broad Street the cables are 
laid in a wooden trough covered with a plank and close 
under the pavement. According to the report, nine 
tenths of the difficulties experienced with underground 
work were not in the cables 
themselves, but in the con- 
nections with the’overhead 
portions. Mr. Walker also 
mentions an interesting 
case where lightning 
struck an overhead connec- 
tion on an underground 
cireuit, ran through three 
miles of cable, and burned 
the dynamo. The cable 
itself, however, was not 
injured. 
——— eee —— 
The Biack Hole of 
Caleutta, 

The Iowa State Board of 
Health, in its April bulle- 
tin, concludes that few 
who have heard of the 
* Black Hole of Calcutta” 
know the terrible facts 
that have rendered the 
place famous and made it 
the synonym of all that is 
to be dreaded from foul air 
and overcrowding. 

At eight o’clock on the 
evening of June 20, 1756, 
one hundred and forty-six 
prisoners, officers and men, 
black and white, and of 
different nationalities, were 
thrust into a room eigh- 
teen feet square— with 
two windows on one of the 
four sides heavily barred 
with iron—giving to each 
inmate forty cubic feet of 
space. In ten hours one 
hundred and twenty-three 
were found dead—only 
twenty-three being alive ! 

Another instance is 
where, in 1742, the High 
Constable of Westminster, 
London, committed 
twenty-eight persons to 
prison, where they were 
thrust by the keeper into 
a hole six feet square and 
five feet ten inches high— 
the windows being close 
shut. In a very short time 
four of the inmates were 





‘It ie far better to mould a suffocated ! 

complete foundation of These facts show the 
conerete, capping it, if = poisonous effects of the 
possible, with the thick human breath—or of re- 
solid blocks already men- IMPROVED ENDLESS ROPE HAULING ENGINES. spired air. Prof. Brown- 
tioned in connection with Sequard has recently made 


the brick foundations. The foundation éompleted 
and thoroughly set, the engine frame or bed may 
be placed in position and lined up, and the joints filled 
and packed with melted sulphar. 

The actual nature of the soil or bottom upon which 
the engine and foundation is to rest, whether it be 
wet, soft, and elastic, whether it be dry, sandy, and 
solid, or whether it be a rock bottom, to which the 
bed might be immediately fastened with a mere level- 
ing foundation between, determines the nature, extent 
and scope of the foundation, while the size, weight, 
and power of the engine determines its weight and bulk 
to prevent vibration or tremor.—-The American Engi- 
neer. 

—_—_—— +--+ a 
Clean up the Cellars, 

The spring mooths, truthfully says a contemporary, 
are apt to be sickly in country places, partly because 
of confinement of people during the winter in ill-venti- 
lated rooms over damp ceilers filled with vegetables. 
Malarial fevers attack older people, while diphtheria is 
the scourge of the young, especially those kept mostly 
in the house. ‘The common city plan of heating the 
house from the cellar by farnaces and registers avoids 
this evil by giving better ventilation from the cellar to 





gearing is in the ratio of five to one. There are two 
driving drums 4 ft. in diameter, with a friction clutch 
between them, which can be thrown in and out of gear 
when the engines are running at full speed. Each 
drum is provided with a strap brake, which throws it- 
self out of gear on releasing the brake lever. The drums 
are designed for endless rope haulage, and around these 
the rope is wound two or three times to obtain the re- 
quisite driving adhesion. The rope is kept taut by 
passing round a terminal tension pulley.—2ngineering. 

>+ee 
The Philadelphia System for Underground Electric 

Wires. 

Thetown council have control of all electrical work, 
and some time ago they determined that all overhead 
wires should be undergrounded, which has been done. 
The engineer to the council, Mr. D. R. Walker, has 
just sent in his annual report to the mayor, describ- 
ing the behavior of these underground cables, which 
are used for telephonic, telegraphic, and electric light 
service. There are four companies in Philadelphia now 
using Waring underground cables, viz., the Brush 
Company, the Keystone Company, the United States 
Company, and the Underground Electrie Light and 
Power Company. The Brush Company are using sixty 





some experiments that are not only highly interest- 
ing, but show why the expired air of man and animals 
is so deadly. From the condensed vapor of the expired 
air he produced a liquid #0 poisonous that when inject- 
ed beneath the skin of rabbits it produced almost 
instant death. This poison he found to be not a 
microbe, but an alkaloid. His conclusions are that the 
expired air of ail animals contains a poison more fatal 
than carbonic acid. 

It is well for the people to understand these "facts. 
They cry aloud for better ventilation and purer air— 
for less crowding in home and chureh and hall and 
school room. 


-——_ 
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GREAT are the wonders of the te’»phone. A phy- 
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INDIAN MAGIC—THE CELEBRATED MANGO TREE TRICK. 

This performance was given by a renowned South 
Indian juggler in the veranda of the large mess house 
in Colombo. Before the conjuror was worked up to 
perform this seeming miracle, he exhibited some sleight- 
of-hand marvels. His partner, with the gourd pipe, 
made a hideous spectacled ‘‘cobra” go through its 
feats. A woman of the troupe was put, tied up with 
cords, into a basket placed on the cement floor. She 
screamed as a sword stabbed through the sides of her 
prison. Yet when its lid was opened she had disap- 
peared, to return and sit 
by its side. 

At length the renowned 
eonjuror, with due solem- 
nity, proceeded to his most 
remarkable performance. 
He exhibited a dried man- 
go seed to the spectators, 
and then planted and 
watered it in a mound of 
earth brought for the pur- 
pose. Aided by no sleeves, 
dress, or paraphernalia, he 
waved over and covered 
the small plot with a silk 
handkerchief. When he 
raised this for the first time 
a young shoot with leaves 
had appeared. Again the 
silk bandanna covered it ; 
again it was lifted, and dis- 
closed the crisp young 
plant putting forth a few 
more leaves and stalk. All 
the spectators were care- 
fully watching and observ- 
ing the movements of the 
great artist. He was him- 
self tremendously excited, 
and when successively with 
more waves of the hand- 
kerchief the mango tree 
had grown in stature to a couple of feet high, with 
clean green leaves on a stalk which sprang from the in- 
terior of the stone that was firm with its roots in the 
undisturbed moistened earth, there was a tumultuous 
burst of applause. He then handed round leaves which 
he broke off the sturdy little tree. All the beholders 
declared this performance most wonderful, and all sorts 
of arguments and theories were started to explain how 
such a seeming impossibility could be effected. 

The foregoing description and the drawing from 
which our engraving is taken are by Major-General H. 
G. Robley.—The Graphic. 

PRIZE FIELD DOGS. 

The accompanying cuts, taken from L’I/ustration, 
are portraits of the conquerors in the field trials which 
took place at Esclimont, near Rambouillet, France, on 
the grounds of the Duke of Rochefoucault-Doudean- 
ville. The first represents Prince Fred, a magnificent 
English setter, which belongs to Mr. A. Grassol, of the 
Mamers forests. This dog, which was born June 8, 1884, 
was entered by his owner in the contest of French and 
foreign dogs for the long trial. He won the first trial, 
run against Jubilee-Jalap, a pointer belonging to Mr. 
Margueritat, and was recalled with Tetsham Trip, 
English setter, entered by his owner, Mr. Frederic 
Lowe. After some remarkable work Prince Fred came 
off conqueror and gained the first prize, which is worth 
810 franes. 

In the competition for dogs for the short trial the 
prize was won in the first trial, no dog having been re- 
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called, by Sacquine, a stiff haired griffon, entered by 
her owner, Mr. Guerlain, against Dick, a St. Germain 
hound belonging to Mr. A. Thierree. The value of the 
first prize for the short trials was 835 francs. 
Oe 





Rings as Evidence of Age in Trees, 

An agent of the United States Forestry Department, 
Mr. R. W. Furras, who has given much study to rings 
in timber as indicating the age of trees, has reached 
the following interesting conclusion : “Concentric or 
annual rings, which were once accepted as good legal 
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Mining Trust Schemes, 

Is it becoming necessary for capital to combine, not 
against labor, but to compete successfully with other 
capital? Are small investors to be crowded out unless 
their interests are bound up in corporate organizations, 
and are the latter, unless unusually strong, to be 
mere satellites of the numerous pools, syndicates, 
trusts, etce., which have had such an influence on com 
merce, finance, and manufactures during the past few 
years? The tendency seems to be entirely in this diree- 
tion, and on some accounts and to a very limited ex- 
tent the policy is not a bad 
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MAGIC IN INDIA—THE CELEBRATED MANGO TREE TRICK. 


evidence, fail, except where climate, soil, temperature, 
humidity, and all other surroundings are regular and 
well balanced. Otherwise they are mere guesswork. 
The only region, within my knowledge, where either 
rings or measurements were reliable indications are in 
the secluded, even, and regularly tempered valleys of 
the Southern Pacific coast. Annual measurements of 
white elm, catalpa, soft maple, sycamore, pig hickory, 
cottonwood, chestnut, box elder, honey locust, coffee 
tree, burr and white oak, black walnut, osage, orange, 
white pine, red cedar, mulberry, and yellow willow 
(nineteen species) made in southeastern Nebraska 
show that an ‘annual growth is very irregular, some- 
times searcely perceptible, and again quite large,’ 
and this he attributes to the difference in seasons. As 
trees increase in age inner rings decrease in size, some- 
timesalmost disappearing. Diminished rate in growth 
after a certain ageis a rule. Of four great beeches 
mentioned in London, there were three, each about 
17 feet in girth, whose ages were respectively 60, 102, 
and 200 years. Mr. Furras found twelve rings in a 
black locust six years old, twenty-one rings in a shell 
bark hickory of twelve years, ten rings in a pig hickory 
of six years, eleven rings in a wild crab apple of five 
years, and only twenty rings in a chestnut oak of 
twenty-four years. An American chestnut of only four 
years had nine rings, while a peach of eight years had 
only five rings.” 





In a gallon of sea water there are 1890 grains of salt, 
besides some magnesia, iodine, and bromine. 
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one. For example, we have 
trust companies which are 
as safe as laws and charters 
can make them, which pay 
a small regular interest on 
deposits and make their 
profit by loaning on mort- 
gage or other security at 
higher rates, acting simply 
as agents when conserva- 
tively managed. Such in- 
stitutions are a conve- 
nience in handling estates, 
bequests, annuities, and for 
sinali capitalists who, for 
the sake of greater securi- 
ty and the avoidance of 
worry about the choice of 
investments, are willing to 
accept reduced returns. 
The trust companies have 
also the advantage of being 
managed by expert finan- 
ciers, whose judgment and 
opportunities are of course 
better than is usually the 
ease with the smalier indi- 
vidual operators. Now.a 











by no means new idea is 
being revived abroad in 
the shape of trust invest- 
ment companies to deal mainly in wines and mining 
stocks. It is argued that subscribers will gain by the 
division of chances secured by spreading investments 
over a large number of ventures, and that what the 
companies lose in one direction will be made good by 
profits in others. The scheme is to advance money to 
float mining enterprises and to operate in the regular 
share markets. It is doubtful, however, whether it will 
work. Most similar trusts when applied to the mining 
industry have had a shady history, and no matter how 
respectable or at least well known the names of the 
managers may be, sad experience will render investors 
cautious in committing their money to the hands of 
mining trust investment concerns.—Hnag. and Min. 


Journal. 
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Grain Bags. 

The grain bag trade on the Pacific coast last year 
amounted to 33,000,000 bags, and the indications now 
are that 2,000,000 nore will be required for the wheat 
crop this season. The prospect for a large wheat yield 
never was better. The entire bag capacity of the Cuali- 
fornia Jute Mill Company is about 1,250,000 per year, 
and not more than this number can be produced by 
the double shift prison force at San Quentin. The 
great bulk of these goods, or over 30,000,000 bags, comes 
to the coast from Calcutta. They are filled with grain 
and shipped to Liverpool, and from there they are re- 
turned to New York as second hand bags, which can 
never again be used for wheat, but are used for bag- 
ging vegetables and mill offals. 


ee 
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Exhibit of Edison Phonograph. 


The |, Magnesium Lamp. 

According to the Centraiblatt fur Elektrotechnik, the 
magnesium lamp invented by H. A. Gratzel, of Han- 
over, developed the following surprising results. Our 
authority says: 

Since it has been found practicable to produce mag- 
nesium electrolytically ou the large scale, and the price 
has consequently fallen within a few years to about one- 
fifth of its former amount, the attempt has been made 
to utilize the property of this metal (hitherto little 
regarded) of burning with great luster, in the construc- 
tion of sources of intense light. There can be nodoubt 
that with the increasing application of the magnesium 
light, the technical improvement of the lamps will pro- 
ceed hand in hand, The burner here measured was 
made for experimental purposes only, but it yields a 
light burning with sufficient steadiness. 

There can be burnt in this lamp as many as eight 
maqnesiaum ribbons of 2°5 mm. in width and 0°13 mm. 
in thickness. lt is, however, easy to burn any smaller 
number at pleasure. Even on burning a single ribbon 
there was no extinction, as it often happened with the 
earlier lamps. The strength of the light fluctuates 
more than ip a well-regulated are lamp, but the fluctu- 
ations are more gradual, so that they are perceptible 
only on the photometer screen, but not with the naked 
eye. They certainly occasion disturbance, and I have 
suught to eliminate their influence by increasing the 
number of observations. The greaterthe number of 
the ribbona burning, the smaller is the relative amount 
of these variations. 

The white fame, in which state a part of the oxide 
formed during combustion escapes, found its exit 
through the ventilation shaft. 

The escape pipe was firmly connected with a reflector 
attached to the lamp, so that the lamp could not be 
used without it. But as I wished to ascertain the 
strength of light which the lamp yields without 
reflector, it was pasted over with dead black paper. In 
this manner the strength of light for different numbers 


The lamp examined pushes forward hourly 32 meters 
of each ribbon. This speed appears to be too great, 
and can be decidedly reduced without reducing the 
strength of light of the lamp. Some of more recent 
construction push forward only 24 meters hourly. It 
appears also that the price of magnesium will shortly 
be reduced to 30s. per kilo. Hence an eight ribbon 
lamp would consume hourly 100 grammes of mag- 
nesium, at the price of 3s., and the hourly cost of 100 
normal candles would be only yy. 

But even this price is still mach too high to admit of 
the magnesium light competing with the electric light 
| or with gas. The natural sphere of the magnesium 
light is different. It will be used wherever an intense 
light is demanded for a short time, and where gas 
piping and electric installations are not at hand. For 
such purposes magnesium is the cheapest source of 
light. The magnesium light is readily portable, and 
can be kindled at any moment by means of a match, 
and as quickly again extinguished. 

It is thus suited for military purposes, for luminous 
effects in theaters, in photography, in nightly building 
operations of short duration, in ships, ete. 

Lamps have also been recently constructed arranged 
for burning several hoars (during which the mechanism 
does not need to be wound up again), and the greatest 
intensity of light is thrown, not horizontally, buat 
downward. Such burners are already in use for light- 
ing up large halls, ete. 

There is no need in electro-technics to fear the 
competition of the magnesium light, but one should 
rather seek to improve the preparation of this metal. 

AN IMPROVED STEERING GEAR. 

In the steering apparatus shown in the accompany- 

ing illustration, a drum has a flange at one end, which 








of ribbons could be conveniently determined. Lastly, 
as the concave mirror will be used with the lamp in 
many cases, the paper was removed, and after the) 
polish of the reflector was restored, measurements were 
made with the reflector. These results of the latter, of 
course, hold good only for the lamp in question. The 
aperture of the parabolic reflector had the diameter of 
89 centimeters. This is not the place to enter upon 
the details of the construction of the burner. 

For determining the consumption of magnesium, the 
rolls apon which the supply of ribbon was coiled were 





weighed before and after the experiment, and the time | 
during which the lawp was burning was accurately | 
noted. 


The strength of light was measured in the horizontal | ; 


direction. A few determinations made at 33° (greater 
angles could not be used on account of the reflector) 
showed a decrease of the strength of the light of about 
25 per cent. 
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The strength of light obtained per ribbon is therefore 
greatest when only one ribbon is burning. It sinks as 
soon a# @ second is introdaced, but remains then ap- 
proximately constant whether two or eight ribbons are 
in use. The somewhat abnormal result obtained with 
four ribbous is probably doe to an experimental error. 

The price of magnesium ribbon is at present 45s. per 
kilo. If the lamp berns with eight ribbons, it con- 
sumes hourly 134 grammes magnesium. If we disregard 
the first price of the lamp, it costs 6s. per hour burning, 





SNELLING’S STEERING APPARATUS FOR VESSELS. 


carries three or more studs, on which are gears mesh- 
ing at the same time into the driving pinion on the 
shaft of the band wheel and the internal gear in the 
standard or frame of the apparatus. 

The proportions of these gears are such that the 
power applied to the hand wheel is greatly multiplied 
at the drum, so that it is only necessary to lead a single 
part of rope or chain direct to the tiller, obviating the 
necessity of the usual purchase blocks. The pecu- 
liar arrangement of gearing is calculated to give great 
strength to withstand the strains to which such ma- 
chines are subjected. 

Wheels meshed internally have more of their surface 
in contact than ordinary spur gearing, and, by the 
use of several stud gears (where one only is necessary 
to transmit the motion), this advantage is increased by 
dividing the strain on several parts of the internal 
gear, instead of applying it all in one place. 

This invention is patented by Mr. J. H. Snelling, 158 
Sonth Street, New York, to whom application should 
be made for further information relative thereto. 

SN ed 
Teo Identify Blood Stains, 

Dr. Ferry (Progress Medical) advises that the fabric 
be teased out with a needle, and macerated in a solu- 
tion 1:1000 of sodium chloride. The fluid will soon be- 
come tinged by the blood, and can be submitted to 
spectroscopic examination. To demonstrate the blood 
globules, add to some of the fluid a drop or two ofa 
saturated solution of choral hydrate, which will throw 
down arose colored precipitate. A drop of the pre- 
cipitate is to be exposed on a thin plate over the flame 
of a spirit lamp, and the clear fluid which separates is 
to be removed by blotting paper. The pellicle of coag- 
ulam which remains is to be colored with fuehsin and 
washed with water. A drop of acetic acid will render 





and 100 normal candles measured without reflector cost 
houriy sy of 1s, 


the p transparent, and the globules will be- 
come visible in bright red.— Pharm, Era. 





On the evening of May 12 the building of the Electric 
Clab, on 22d Street, this city, was filled with a large 
number of members of the club and their friends, 
who had assembled to witness an exhibition of Mr. Edi- 
son’s new phonograph. Several phonographs were 
placed in different rooms of the building, each with an 
attendant who illustrated the manner of working. In 
one of the rooms of the upper floor a compositor was 
setting type from the dictation of the phonograph. He 
received the matter through flexible ear tubes connect- 
ed with the instrament, and started and stopped the 
phonograph, and caused it to repeat when necessary, 
by means of a pedal. In asimilar manner, the words 
of the phonograph were written out by a type writer. 
In both cases the ear tubes were supported by a yoke 
passing over the head. 

The president introduced Mr. E. T. Gilliland, of the 
Edison Phonograph Company, who read a brief paper 
on the development of the phonograph. He sketched 
rapidly the many improvements which have led to the 
perfected phonograph. He said that in justice to the 
inventor he must say that the credit of the phonograph 
belongs only to Mr. Edison, who was prevented from 
perfecting it sooner by reason of pressure of other 
business. Mr. Gilliland’s paper was illustrated by lan- 
tern slides projected upon the screen. When Mr. Gilli- 
land concluded, the president introduced Prof. Robert 
Spice, of the Polytechnic Institute, Brooklyn, who gave 
a short illustrated lecture on sound, with special ref- 
erence to the phonograph. Among the experiments 
shown were Koenig’s manometric flames, the sonometer, 
sympathetic forks, and the organ pipe. Prof. Spice’s 
experiments were warmly applauded by the audience, 

One of the phonographs then gave a cornet solo, 
which was loud enough to be heard anywhere in the 
lecture room. Mr. Edison occupied himself in exhibit- 
ing one of his phonographs to a group of friends. 

Illustrations of the phonograph were given in our 
paper for December 81, 1887. 
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Poisonous Dyestaffs, 

A recent occurrence in Lyons has confirmed MM. 
Arloing and Cazeneuve’s conclusions respecting the 
poisonous character of some aniline dyes and the harm- 
lessness of others. Almost an epidemic happened last 
November with female spoolers working a particular 
yellow cotton yarn used for gold lace making. Dr. 
Carry, of the Lyons Medical Society, who was the first 
to notice the accidents, on being called to attend a 


_ spooler, found the patient suffering from a complica- 


_tion of obscure complaints. The most apparent symp- 


| 





toms were weakness, dyspepsia, and vomitings, coupled 
with a bluish-gray coloration of the gums, extending 
to the inside of the lips. As the yarn on winding emit- 
ted considerable yellow dust, and other working girls 
were similarly affected, the physician was soon on the 
right scent. He found that, while the accidents were 
eaused by the dye, some yellows were very poison- 
ous, others less so, and some quite harmless. One sort, 
giving out much dust, was so dangerous that one wonk- 
ing girl had lost, within a short time, two canaries and 
one cat. The bird’s cage hung near her machine, and 
the cat had probably swallowed the deadly dust with 
her food. 

Next it was found that in a shop, where many girls 
were employed, no accidents were noticed last summer 
while the windows could be kept open, but the trouble 
began in November and December, when they had to 
be closed. With the new patients Dr. Carry had full 
opportunity to observe all the symptoms. Besides 
those already mentioned, which mostly relate to the 
digestive functions, others pertaining to the nervous 
system were noticed, such as persistent cephalalgia, in- 
somnia, and an analgesis of the skin so complete that 
pin pricks could not be felt. At the same time the cir- 
culation was normal, there was no fever, and no albu- 
minuria. 

Some twelve or fifteen women were under treatment 
for the same complaint, and the recovery was in all 
cases very slow. But the accidents were too evidently 
caused by some poison to be thus dismissed without 
further investigation. Lead, the first that suggested 
itself, was looked for by a Lyons pharmacist, but proved 
absent. Three different specimens of dust were next 
given for thorough analysis to a specialist—Pro- 
fessor Ponchot, of the Martiniere school—who confirmed 
the absence of lead, but found traces of antimony used 
asa mordant. 

The first specimen, the most poisonous, was found to 
have been dyed with sodium binitronaphthol, generally 
known in trade as Martin's yellow ; the second, less 
poisonous, with Poirier’s light binitronaphthol; and 
the third, quite harmless, with sodic sulpho-conjugated 
binitronaphthol. ts on animals confirmed 
the chemist’s report. Dr. Carry did not feel justified 
in concluding that goods thus dyed are dangerous to 
the wearers, but they are certainly to the weavers ; and 
since yellows, equally good but harmless, can be ob- 
tained at a slightly higher cost, he thought the poison- 
ous dyestuffs should be prohibited, or such ventilation 
enforced as to protect the working people from the 
dangerous dust.— Therapeutic Gazette. 
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AN IMPROVED TOILET STAND. 

In the patented toilet stand shown in the accom- 
panying illustration, the fresh water is held in a‘reser- 
voir beneath, and is pumped up and into the bow! over 
a projecting lip to the bowl beneath the slab. The 
pump is large, has no 
packing or closely fit- 
ting joints and the wa- 
ter is simply lifted in an 
easy, strong flow. The 
valves are rubber balls 
filled with shot and cal- 
culated to last many 
years, while they can 
readily and cheaply be 
replaced at any time. 
The fresh water reser- 
voir is easily filled from 
time to time by simply 
pulling it forward, asa 
drawer, and replenish- 
ing from an ordinary 
nozzle spouted bucket. 
It can also be taken out 
entirely at any time to 
elean and air. The 
waste receptacle is an 
ordinary pail which sets 
up around and slightly 
above the lower portion 
of the bowl. Thus when 
fall, or nearly full, it backs water up into the bowl and 
notifies the user. All danger of overflow, to which 
other such hidden sub-receptacles are incident, is thus 
avoided. The waste receptacle is securely held in place 
when in use, and is easily removed for emptying and 
cleansing by swinging open the little gate on which it 
rests in front and drawing it down and out. Every 
part of the stand is readily accessible and removable. 
The whole forms an extremely siinple and economical 
arrangement, occupying but little space. The labor 
and breakage involved in lifting pitchers and bowls 
and spilling or splashing water into an exposed slop 
jar is avoided, and all the convenience and appearance 
of a stationary bow] is secured without the expense and 
the danger incident to the use 
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rocket, was supposed, and yet this would not answer, 








Finally, we might demonstrate that the free and 


for any one can see a very great disproportion between | plane surface of any liquid whatever is also the seat 


such cause of the motion and the motion itself. 


of a force that acts exactly as if the mass of liquid 


Datrochet guessed correctly when he conjectured | terminated in a very thin elastic and taut membrane. 


that a special force must reside on the surface of liquids. 
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A TOILET STAND FITTED WITH STATIONARY BOWL. 


To-day, in fact, it is everywhere recognized that such 
surface is the seat of a force which has been named 
superficial tension. As we shall need to know what 
this is, in order to understand what is to follow, we 
shall try to give a clear and simple idea of it. 

Let us consider a soap bubble left to itself at the 
end of the tube that has served to inflate it. We see 
its volume rapidly diminish until it wholly disappears. 
At the opening, the air is expelled as if by an internal 
pressure, and produces an appreciable breath of wind. 
It is demonstrated in physics that the force that pro- 
duces this pressure upon the air resides solely upon 
the free surfaces of the bubble, whether they be ex- 
ternal or internal. These surfaces each act like a taut 








It has been found that it is to this foree that are due 
the phenomena of cap- 
illarity, and perhaps 
many other less known 
ones, Let us say, even, 
to terminate these sne- 
einct notions, that this 
superficial tension of 
liquids is very probably 
only a peculiar case of 
attraction which is 
exerted between all 
bodies. 

We know, then, that 
there constantly exists, 
at the surface of all 
liquids, a force that is 
at times powerful in 
its effects. But it is 
very remarkable that 
the intensity of this 
force changes with the 
nature of the liquid con- 
sidered. We ascertain 
this by immersing the 
same capillary tube in 
various liquids, and ob- 
serving the latter rise to different levels. It suffices, 
even, to pour a small quantity of any liquid upon 
water, to change the latter's superficial tension, This 
change is nearly always a diminution, on account of 
the very great tension of water at its surface, and 
which is greater than that of most liquids, 

It was guided by these theoretical ideas that we 
were tempted to construct the little scientific toy shown 
in Fig. 1. It is a boat cut with scissors out of a thin 
sheet of tin, and hollowed out bebind. When placed 
upon water, it readily floats. With a pipette, we place 
a drop of alcohol at the stern so as to touch the water, 
and we at once see the boat suddenly start off. At first 
sight, it really seems that a sudden and powerful re- 
pulsion occurs at the moment 
that the alcohol comes into 











of water and sewer pipe con- 
nections. This stand may be 
finished in any style and is 
susceptible of varied construc- 
tion. For further informa- 
tion in regard thereto address 
Mr. H. C. Lowrie, Denver, 
Col. 
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SPONTANEOUS MOTIONS OF 
BODIES ON THE SURFACE 
OF LIQUIDS. 

Camphor, various odorous 
solids, and porous bedies sat- 
urated with volatile liquids, 
exhibit on the surface of wa- 
ter singular rotary and back- 
ward and forward motions, 
that attracted much atten- 
tion from scientists during 
the first half of the present 
century. They have been at- 
tributed now to electricity, 
and now to simple mechanical 
phenomena of recoil, produc- 
ed by the disengagement of 
vapors or fluid parts emanating from the substance 
and striking the air or water, but no definite solution, 
no clear and satisfactory explanation, of the phenome- 
na has been given. 

Dutrochet, tbe illustrious discoverer of endosmosis, 
after studies that were unfortunately vitiated by grave 
errors in the beginning 
(1841), but which were 
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Fig. 1—BOAT MOVED BY A FRAGMENT OF CAMPHOR. 








phor, C. 


elastic membrane maintaining air under pressure. 
Bat itis not necessary to have a thin sheet of liquid 
with two free surfaces; a drop of water is, in fact, 
very much like a soap bubble, except that there is but 
one free surface, corresponding to the external sur- 
face of the bubble. 





Levels to which water rises in a tube filled with 
air, A, vapors of ether, E, or vapors of cam- 


contact with the water. But 
let us consider the facts from 
the standpoint of the tensions 
and tractions that the boat 
undergoes, when surrounded 
on every side by a liquid sur- 
face. In front, and at the 
sides, this surface is one of 
pure water, and, consequent- 
ly, the seat of a strong ten- 
sion. Behind, it is covered 
with alcohol, and this stra- 
tum, as thin as it is, renders 
the tension here notably less. 
Therefore, influenced by two 
contrary and unequal effects, 
the boat cedes‘to the more 
powerful, and is continuously 
carried along toward the free 
surface of the water. 

There is, therefore, no need 
of invoking the existence of a 
repulsive foree of unknown 
nature, for we know that 
there isSan attractive force 
whose existence is certain, and which cannot remain 
without effect : the difference between a strong attrac- 
tion, that of water, and a feeble one, that of alcohol. 
This fact is absolutely general. In fact, ether, chloro- 
form, and oils producea more or less rapid motion of 
the boat. Theoretically, most liquids might serve, on 
account of the strong 
tension residing on the 
surface of the water. 




















finally (1843) supported 
by experiments of a high 
value, found nothing to 
explain the movements 
under consideration 
but the hypothetical 
existence of an un- 
known force appearing 
at the surface of separa- 
tion of any two liquids, 
and that he named 
epipolic force (from 
"extxoAj, a surface). 
This notion of a new 
foree introduced into 
science was not accept- 
ed, yet, on the other 
hand, nothing was pro- 
posed as a substitute. 
To account for the 
movements of camphor, 
an effect of recoil, ana- 
logous to that of a sky- 

















SURFACE fFig.4—TIN BOAT CAUSING A LOADED FLOAT TO REVOLVE 
ON WATER. 


It might, doubtless, 
be thonght that these 
effecte occur only with 
quite @ thick stratum 
of liquid on the water ; 
but it is easy to demon 
strate the contrary. An 
extremely tenuous stra- 
tum suffices to prodiace 
marked effeets. Even 
vapors show these, and 
it is only necessary to 
suck air charged with 
them from bottles by 
means of a capillary 
tube and then invert 
the tube in waier to see 
the level of the laiter 
therein ccmpletely 
chenged—lowered to a 
cousiderable degree 
(Fig. 2). Let us note 












here that the effect is produced perfectly with the 
vapors of camphor, so that we should suppose that 
this body ought to set the boat in motion just as 
the preceding liquids did. This, at least, is what we 
thought, and the experiment really exceeded our an- 
ticipations, for the boat was not only set in motion, 
but kept up a regular and rapid movement for a long 
time—for entire hours. We recommend it to experi- 
menters. It is very easily tried. It is rendered very 
visible to spectators by fixing a mast (glass or straw) to 
the center of the boat by means of sealing wax and 
fastening a flag to the summit. 

By these experiments the cause of the motion of cam- 
phor and other bodies on the surface of water is ex- 
plained without difficulty. It is always a difference of 
anequal superficial tensions that produces the motions. 
The thing is equally true with mercury, upon which, 
as we know, camphor moves as it does upon water. 
Apropos of this subject of experiment, we think we 
ought to say here that it is not necessary, as recom- 
mended by Messrs. Joly and Boisgiraud, to redistill and 
purify the mercury that is to be used. We have had 
constant success with the experiment by simply suck- 
ing up the mercury in a pipette (so as to avoid the im- 
purities of the surface), and dropping it into a cup 
placed upon a plate. If need be, we pass a very clean 
strip of glass over the edge of the cup, so as to scrape 
off the surface of the metal. Upon afterward sprink- 
ling a few granules of camphor over the mercury and 
forming a mist with the breath, we observe a multitude 
of what look like long-tailed tadpoles of extreme agil- 
ity moving over the surface. This experiment is most 
curious, and very easy to perform (Fig. 3). 

For mercury, as for water, it might be demonstrated 
that the motion is indeed due toa difference of sup- 
erficial tensions. We have, moreover, a demonstra- 
tive experiment to this effect. Itsuffices to blow gently 
and continuously, from the side, over the surface of the 
mercury, tosee the “ tadpoles” move in a crowd against 
the wind and assemble on the convex edge of the metal 
nearest the observer. These motions are at the same 
time more lively, especially when the precaution is 
taken to heat the mercury slightly. The same thing is 
observed with naphthaline. 

We have succeeded with the same experiment on 
water, although success is not so certain, on account of 
secondary influences that we cannot detail. This time 
it is by means of burning flowers of sulphur floating 
upon the liquid. The motions are capricious and 
analogous to those of camphor. When we blow in a 
contrary direction the flame is urged, and we have often 
seen a fragment move against a strong current of air 
and apply itself to the edge of the plate. The observa- 
tion is here particularly startling, for the wind produced 
carries along swiftly all the other floating particles. 

In these two experiments it is scarcely possible to in- 
voke a reaction produced upon the air, unless we gra- 
tuitously assimilate each fragment to one of those fly- 
ing skyrockets that always rise against the wind. On 
the contrary, with the idea of superficial tensions, we 
see that the breath has exactly the effect of directing 
the emitted vapors in such a way as to force the frag- 
ment to move against the current of air. It renders 
the surface in front free, and encumbers it in the rear. 

We now know the cause of the motions of the cam- 
phor, but we as yet know nothing as to the mechanism 
of their stoppage. It results, however, from Messrs. Joly 
and Boisgiraud’s experiments, that this occurs every 
time that a greasy pellicle, even a very thin one, exists 
upon the surface of the water. It seems very natural, 
then, to attribate the stoppage to a diminution of the 
superficial tension. An experiment analogous to an- 
other already made with a thin soapy film is demon- 
strative as regards this. Lay a ring formed of flexible 
waxed wire upon the surface of very pure water. It is 
irregular in its contour, but it is only necessary to place 
a drop of oil within it to see it immediately bend into 
a nearly perfect circle that confines the oil within its 
circuinference. When placed outside, the oil produces 
the opposite effect, contracting the ring into folds as 
close as the flexibility of the wire permits. These 
effects are explainable on the assumption that the wire 
is in both cases attracted toward the surface which is 
free and which has retained all its force. This conse- 
quently demonstrates to us that the oil lowers the ten- 
sion at the surface of the water. But there is another 
factor to be considered, and that is viscosity. This is 
so great here that we see the oily stratum move in a 
body along with the ring. In order to separate the 
viscosity and the diminution of superficial tension, it 
cccurred to us to connect two boats, one of them placed 
upon an oily surface and the other upon a pure one, by 
means of a rigid bridge. A floating ring of waxed 
brass wire is first laid upom the pure water and the 
bridge is placed astride it. A fragment of camphor, 
being placed behind the externaf boat, puts the whole 
in motion. We then put a drop of oil within the inner 
circle, and observe that the continuous motion scarcely 
slackens. Yet we observe that, starting from this 
moment, the ring is manifestly carried along. So the 
viscosity of the ofl does not suffice to explain the 
stoppage of the camphor’s motion. It is, therefore, the 

change of superficia! tension that is the sole important 
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factor. We already see that the theory of a reaction 
(produced this time upon the liquid or the air) is very 
poor in argument ; but that is not all. We place upon 
the water, be it oiled or not, a large float in the form of 
a watch crystal, and put the neighboring boat at the 
side of it, and the motion continues, although it neces- 
sarily slackens. Upon the float, we place a bottle or 
any object whatever weighing anywhere from two 
ounces to two pounds, and the motion ever continues. 
It is in vain to arrest it ; it quickly begins again (Fig.4). 

When we reflect upon the friction overcome and the 
mass carried along, we have to recognize the fact that 
the current produced by the emission of less than 
twelve one-nundred-thousandths of a cubic inch of air 
in one minute is incapable of such effects, for it would 
be necessary to attribute to these particles a sudden 
velocity of about forty miles per second. 

From these experiments, as a whole, and from several 
others that we have had to pass over in silence, for 
want of space, we think that we can assert that the 
cause of the mysterious motions of camphor upon 
water and mercury is definitely ascertained, and is due 
to the effects of a known and measurable force. 

In a communication which produced a profound 
sensation last year at the Academy of Sciences and in 
the scientific and commercial world, Admiral ,Cloue 
raised a question very similar to the one under con- 
sideration—that of the action of oil upon the waves of 
the ocean. The study that we have just made will 
perhaps allow us to approach one side of the problem 
that has hitherto been neglected. And certainly we 
believe that if a few laboratory experiments could 
throw light upon the solution of a question upon 
which depends so many human lives, those who are 
continuously asking science for practica? applications 
would have reason to declare themselves satisfied.—H. 


Devaux, in La Nature. 
oe 


New Gunes for the U, 8. Navy. 

The new 53 ton gun which has recently been com- 
pleted at the South Boston Iron Works has been loaded 
on the deck of a schooner, and is to be transported di- 
rectly to Sandy Hook, where it is to be tested under 
government supervision. This gun is of the French 
type, and is a 12 inch breech-loading cast iron rifle, 
hooped and tubed with steel. The casting, when taken 
out of the pit, weighed 90 tons, which has been reduced 
to its present gross weight of 53 through the shrinkage 
in turning and boring. The outside of the gun is made 
of 27 wrought steel rings, which are shrunk on, overlap- 
ping in such a way as to re-enforce one another. The 
bore is provided with a steel tube 5 inches thick, which 
is inserted at the breech and extends as far as the 
trunnions, a distance of 14 feet. The gun is 30 feet long. 
The trial to which the gun is to be subjected at 
Sandy Hook is a very severe one. The standard of the 
trial is 500 rounds, using an 800 pound projectile and a 
charge of 265 pounds of powder. This is the same test 
to which the American Rodman, which was cast at the 
same foundry, was subjected, and which did not come 
up to the standard, as the erosion became so great that 
further testing was discontinued after the 137th round. 
It is hoped that the steel tube in the bore of the 
new gun will enable it to resist the wear, and that it 
may be able to stand the severe requirements of the 
Ordnance Bureau. 

The Rodman gun is being held at Sandy Hook await- 
ing the result of the experiment of the new gun, and in 
case the trial is satisfactory it may be possible, with the 
knowledge now to be had concerning the practicability 
of inserting a steel tube in a cast iron gun, that the 
Rodman gun way be rebored and provided with a steel 
core, as in the case of the French gun. 

The South Boston Iron Works have also in course of 
completion a new gun of the Italian type, which is to 
be subjected to the same government test. This is the 
gun which met with an accident while being cast in 
1884. While the metal was being run into the mould 
the flask broke and the liquid metal vomited out 
through the top of the mould, causing considerable loss 
and delay. This event was commented upon and illus- 
trated in the ScIENTIFIC AMERICAN of July 26, 1884. 
When completed, the gun will weigh 54 tons. 

The last casting, which has been most satisfactory, 
has been successfully bored, and is now ready to receive 
the steel tube which is to be inserted at its breech. 
This tube is 14 ft. longand5 in. thick. The gun has not 
yet been rifled. 

Perhaps the most important ordnance work, how- 
ever, that is being conducted is the construction of two 
“built-up” steel rifles. These are all steel and have 
an eight inch bore. These guns are of a different type 
from any that have been constructed here, and their 
success or failure will have much to do in determining 
the future of gun making in this country. Two eight 
inch pneumatic gun carriages for naval use are also 
being constructed at these extensive works, as also four 
10 in. carriages of a similar type for use on the monitor 
Terror. 

One of the new ten-inch steel breech-loading rifles 
has recently been tested at Annapolis. This gun 
was designed for the ironclad Miantonomoh, and was 
tested after being mounted on its hydraulic turret 











carriage. The gun was handled with great apparent 
ease and performed quite as good service after as before 
the trial. 

This gun is the first of the ten-inch rifles for the iron. 
clad monitors. It is 27 ft. 6 in. long and weighs 58,000 
pounds, exclusive of its carriage. It fires a charge of 
250 pounds of cocoa powder and a steel armor-piercing 
sheel weighing 500 pounds. It gives a muzzle energy 
of from twenty-four to twenty-five thousand govern. 
ment tons. 
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Opium Cultivation in Persia, 

Opium occupies the first place in the foreign trade of 
Persia. It insures the largest and most direct cash 
return to the producer, and, as a natural consequence, 
the area under cultivation is increasing greatly. The 
two principal markets are Hong Kong and London. In 
1896, 4,998 chests, worth 874,475/., were exported from 
the ports in the Persian Gulf, exclusive of what was 
sent away by land routes or was consumed in the 
country itself. The quantity of morphia contained in 
Persian opium is 1144 to 12 per cent, while in other 
opium producing countries it rarely exceeds 944 per 
cent. Papaver somniferum, or white poppy, of which 
opium is the inspissated juice, is grown principally in 
and about Ispahan, Yezd, and Shiraz, that of Ispahan 
being superior both in quality and quantity. The 
preparation of the land begins about September 5, and 
consists in plowing, harrowing, fertilizing abundantly 
with ashes and detritus, and laying off into squares to 
facilitate irrigation. After sowing, the fields are irri- 
gated three times, at intervals of fifteen days. After 
that there is only one more irrigation—about the 
middle of the winter. In the spring, irrigation takes 
place on March 20, after which the land is repeatedly 
harrowed and hoed in order to extirpate all parasitic 
weeds. The plants are thinned, and then watered 
every ten days until flowering begins, when all work 
must cease. When the heads have formed and have 
fully ripened, a last flooding is given. Then six slight 
incisions are made at about the junction of the stem 
with the head. This should be done at noon. The 
juice that exudes is collected the next morning and the 
morning following at daybreak. When these first 
incisions have ceased discharging, others are made 
lower down, and the operation may be thus thrice re- 
peated, the opium obtained after each successive inci- 
sion being proportionately inferior quality. Next, the 
plants themselves are cut down and the beads sold, the 
natives using the seed on bread as a substitute for 
butter. The end of May is the season for harvesting. 
—Chemist and Druggist. 
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Electricity in Place of Horses, 

The Fourth Avenue street railway cars are soon to 
be propelled by electric motors propelled by storage 
batteries carried on the cars. About one-fourth of the 
building of the 85th Street stables has been appropri- 
ated to the operations of the Julien company, and there 
are masons and machinists at work on the ground floor 
putting up steam boilers and machinery. There are 
also draughtsmen and designers in the second story, all 
earnestly engaged upon the plans that are intended 
soon to banish horses and confine steam to the work of 
turning a dynamo. The dynamo itself is already at 
work, and two long tables on the ground floor are cov- 
ered with accumulators undergoing the charging pro- 
cess. The exhibition car which has been seen upon the 
road during many months past has been taking a rest 
recently while workmen were engaged in making altera- 
tions to lighten it and improve its running qualities. 
It has been much improved. The first. ten cars have 
been ordered and are expected to be ready soon. The 
capacity of the charging room, now in preparation at 
84th Street, will be equal to the supply of accumulators 
for twenty cars. If the performance of this number of 
cars is found satisfactory after they have been equipped, 
the main stables on Fourth Avenue will be taken for 
the location of the dynamos as the more central and 
convenient point.—New York Sun. 
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Curious Case of Deafness. 

Some time ago, says the Columbus Jowrnal, an en- 
gine driver on the Little Miami Railroad was suspended 
because, after having been examined by Dr. Clark, he 
was found to be quite deaf. The engineer claimed at 
the time that he could hear everything while running 
his engine ; but the doctor found that in a still room 
he could not hear ordinary conversation a foot away. 
The‘engineer lives at Cincinnati, and received treat- 
ment in that city for his disease, but without any 
special benefit. After being suspended eight months 
the engineer again came to Dr. Clark and insisted that 
be could hear perfectly while on a moving engine. The 
doctor thought he would test the case, and, accompany- 
ing the man to Cincinnati, wade a number of experi- 
ments with him on engines. The result was that the 
doctor found the engineer was not only telling the 
truth in regard to the matter, but also that the deaf 
man could hear low remarks and whispers on a moving 
engine that even Dr. Clark’s keen ear failed to catch. 
The engineer was reinstated in his former place. 
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or sprang out of shape. 
A wicket dam has been patented by 
‘amin F, and John ©. Thomas, of Louisa, 


butting on a heurter of special con- 
the dam can be easily raised and 
lowered to discharge the accumu- 


ported by 8 prop & 
struction, whereby 
placed in position Or 
jated waters. 

A car coupling has been patented by 
Mr. Thomas Gaskins, of Arcadia, Fila. The coupling 
hooks have their front faces curved upwardly and 
pivoted to work vertically, in combination with hori- 
zontal bolts, & shoulder of support in front of the bolts 
for holding the hooks up, suitable drawheads, and 
other novel features, 

A weighing seale for railway cars has 
been patented by Mr. Elonild Duplessis, of Lake 
Weedon, Quebec, Canada. This invention provides 
means whereby & railway ca. can be weighed at any 
point on the track, and with equal facility when the car 
is not standing level, the weight being taken at the four 
points of support. 

A compound rail has been patented by 
Mr. Edward G, Chamberlain, of San Jose, Costa Rica, 
Central America, It has a central bar with flanged 
hase and side reversible bars bolted thereto, having 
their lower edges resting entirely on top of the flanges 
of the central bar, the central and side bars having 
their upper edges even to form the tread of the com. 


pound rail. 
——_oo——_—_ 


AGRICULTURAL INVENTION. 


A sheaf carrier for grain harvesters 
bas been patented by Mr. William Bell, of Morden, 
Manitoba, Canada. It is made with a fork-shaped sup- 
port or table to hold the sheaves delivered to it from 
the binding table, so that it may be conveniently oper- 
ated by the harvester for dumping the sheaves to the 
groand, thereby preventing waste and saving time and 
labor. 
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MISCELLANEOUS INVENTIONS. 


A fruit drier has been patented by Mr. 
Zachens W. Merithew, of Grand View, Ind. It is in- 
tended especially for open-air drying, and provides a 
simple constraction for ample scaffold room in good 
drying weather, and perfect inclosure by means of the 
scaffolding in bad weather. 


A heating drum has been patented by 
Mr. Walter Markle, of Tonganoxie, Kansas. It is 
designed to utilize waste heat from below to heat upper 
apartments, and provides certain improvements where- 
by air may be drawn from the heated room without ad- 
mitting smoke or gas. 


A combined wardrobe, bureau, and 
washetand has been patented Mr. Henry F. Walff, of 
San Antonio, Texas. This invention covers a novel 
constraction and arrangement of parts in an article of 
household furniture designed to be substantial, inex- 
pensive, and very conveniently arranged. 


A hoisting machine has been patented 
by Mr. Fridrich H. A. Peters, of Detroit, Mich. An 
endless rope is employed for operating the hoisting 
wheel, which is so constructed that the rope will be 
prevented from slipping, and will also take a hold upon 
the'wheel to assist"in hoisting. 


A cider mill has been patented by Mr. 
Charles W. Boyle, of Bradley, Mich. It has pressing 
rollers journaled on a frame, with an endless belt 
passed between the rollers and bed rollers inclined 
toward one end, to facilitate discharge of the juice, the 
invention covering various novel features. 


A sleigh knee has been patented by 
Messrs. Herman and Henry Wesle, of Medford, Wis. 
Combined with the ranner and the beam is a cylindri- 
cally convex casting secured to the beam, with proper 
bearing plates, being designed to allow the runner to 
conform to inequalities of surface over which it passes. 


A shell fish refrigerator has been pa- 
tented by Mr. Henry C. Constantin, of Brooklyn, N. Y. 
This invention provides # receptacle for clams and 
oysters in the shell for restauranta, lunch rooms, etc., 
where they may be kept at an even, cool temperature, 
snd readily withdrawn without opening the doors of 
the receptacle, 


A combined slate and ruler has been 
patented by Louise M. Dyer, of Yazoo City, Miss. 
The frame has longitudinally and transversely ranging 
grooves, and a ruler fitted in the grooves at each side of 
the slate, these rulers being arranged with pencil 
a slots ranging lengthwise and crosswise of the 





A metallic mould has been patented 
by Mr. Philip F. Dillon, of Savannah, Ga. It is in- 
tended for casting metals and permitting of the shrink- 
age of the casting without subjecting it to strain, hav- 
‘hg & contractile core and contractile cope to permit of 
the shrinkage of the casting in the mould without 
danger of straining or eracking it, 


, A secondary battery has been patented 
ms Mr. Ladwig Epstein, of Martinikenfelde, near 

tlin, Germany, This invention covers a method of 
Preparing powdered lead for electrodes, consisting in 
wating *ulphate of lead to molten metallic lead and 
von ‘be liquid mass until it has been transformed 
nto @ finely divided powder, with other novel features. 

A baling press has been patented by 


owls A. Laidlaw, of Cherokee, Kansas, The 
anger has a slot fitted to receive a rope, combined 


whereby its connection with the plunger may be ad 
justed, thus making a press whose plunger rebounds or 
springs back after each pressing impulse. 


A prop for top buggies has been pa- 
tented by Mr. Isaac Bateman, of Fern, Pa. It is made 
of a volute-shaped spring, having a square socket formed 
on its inner and lower end and curved spring arms on 
its outer and upper end, the whole being constructed 
integrally, the volute spring being made thinner in its 
lower portion than the upper portion, to render it more 


An ice creeper has been patented by 
Mr. Charles J. Lang, of Jamestown, N.Y. It has a 
metallic plate with spurs projecting from its under 
side, a toe strap secured to the front edge of the plate 
and metal clips secured to its rear corners, in connection 
with an elastic heel or back strap having rings through 
which the clips pass and by which the band is secured 
to the plate, the device being readily applied or re- 
moved without soiling the hands. 
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8. Drawing in perspective of the elegant residence of 
Dr. 8. F. Hanse at Minneapolis, Minn. 

9. Sketch of a dwelling in Rochester, N. Y., cost about 
six thousand five hundred dollars. 

10. Perspective and floor plans for a country house of 
moderate cost. 

11. Elevations and floor plans for a frame dwelling. 

Cost about five thousand dollars. 

12. Illustrations giving a perspective view and floor 

plans of a cottage for fifteen hundred doilars. 

13. Repairing the foundations of a large grain mill and 

elevator at Providence, R. 1.—Half page engray- 

ing. 

14. Floor plans and perspective view of a substantial 

dwelling. Cost eight thousand dollars. 

15. A dwelling for two thonsand five hundred dollars. 

Perspective and floor plans. 

16. Perspective and floor plans of two modern dwellings, 

costing eight thovsand dollars and two thousand 

eight hundred dollars respectively. 

17. Plans and perspective elevation for a two thousand 

two hundred dollar house, 

18. Djustration showing the beautiful dwelling and 

grounds of Timothy Merrick, Esq., Elmwood, 

Holyoke, Mass. 

19, Elegant residence of Dr. J, 8. Hurlbut, Esq., School 

Street, Springfield, Mass. 

20. Miscellaneous contents: Relative strength of 

stones and bricks.—Echoes and reverberations in 

rooma,—Dimensions of the most important of the 
great cathedrals.—Boston hot water distribution. 

—Roofs for mills.—Combined rain water cut-off 

and filter, illustrated.—The genesis of a tornado, 

—A millstone recipe.—Lamber trade notes.— 

Warming and ventilating.—Grant memorial com- 

petition.- The Arkansas dry kiln.—Paint for 

fresh cement.—Foreign made joinery.—Floor 
painte.—Large dams.—Preservation of timber.— 

How to ornament a vase.—Enemies to varnish,— 

Filling for floors.—Wooden water pipes,—Ready 

mixed paints.—The Ridgway refrigerator system, 

illustrated.—A sanitary heating apparatus, iilus- 
trated.—The Prentice patent metallic hip shingle. 


The Scientific American Architects and Builders 
Edition is iseued monthly. $2.50 a year. Single copies, 
2 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazine oF ARcHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanezst CrncULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., PuBLISHERS, 

261 Broadway, New York. 








—_—_—_—_— 
TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable cpl yrevemetnd 
jaws and practice on both continents, to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 








The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


Patent foot power scroll and circular saw, mortisers, 
lathes. Seneca Falls Mfg. Co., 666 Water St., Seneca 
Falls, N. Y. 


Wanted—10 or 15 ton steam roller, new or not, P. 
Griffin, Utica, N. Y. 





To Inventors—We want patented articles in plain or 
polished wrought and cast iron or steel, also leather, to 
manufacture and introduce. Will buy or pay royalties. 
Address C. L. L., box 778, New York. 


Veneer machines, with latest improvements. Farrel 
Fadry. Mach. Co., Ansonia, Conn. Send for circular. 


“ New Drill Chuck,” holding straight taper or square 
shanks. Address Standard Tool Co., Cleveland, 0O., 
mfrs. of twist drills, reamers, and special tools. 


Portable grinding mills. Chas, Kaestner & Co., 
Chicago, Il. 

Steam Pipe Covering, Sectional and Plastic. Write 
for Pamphlet. Jno. A. McConnell & Co., 119 Water St., 
Pittsburgh, Pa. 


For Sale—Important patent for printing in fast colors 
on all textile fabrics and in any number of colors at one 
impression. Being successfully worked in England. For 
further particulars apply to Worthington, 4 Leadenhall 
Street, London, England. 


Steel name stamps, 15 cts. per letter. Steel figures, $1 
per set. F. A. Sackmann, Cleveland, O. 


The Diamond Prospecting Co., 74 and 76 W. Lake St., 
Chicago, Il., general agents for the Sullivan diamond 
prospecting drills. 


For the specific purpose for which they are designed, 
the batteries manufactured by the 
Partz Electric Battery Co., 
1723 Chestnut Street, Philadelphia, Pa., 
are the best in the world. Catalogue now ready. 


Feed grinders. Chas. Kaestner & Co., Chicago, Ill, 


For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson 8&t., 
Chicago, Lil. 


Burnham's tarbine wheel is sold at net price to mill 
owners. Catalogue free. Address York, Pa. 


Nickel Plating —Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“LAttle Wonder.” A perfect Blectro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J., and 92 and & Liberty St., New York. 


Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, IIL. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 


The Knowles Steam Pump Works, 113 Federa! 
8t., Boston, and 98 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Link Belting and Wheels, Link Belt M. Co., Chicago. 


Iron Pianer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New [laven, Conn. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


The Holly Manufactaring Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 


Engines and boilers. Chas, Kaestner & Co., Chicago, 
tL 


Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sc!- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embraciny 
the whole range of engineering, mechanics, and physica! 
science. Address Munn & Co., Publishers, New York. 


Improved fine tools for mechanics—Manufactured by 
L. 8. Starrett, Athol, Mass. Send stamp for full list. 


Lockwood's Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing those curreat in 
the drawing office, pattern shop, foundry, fitting, turn- 
ing, smith’s and boiler shop, etc., comprising over 6,000 
definitions. Edited by aforeman patternmaker. 1888. 
Price, $3.00. For sale by Munn & Co., %1 Broadway, New 
York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 
Billings’ Double-acting Ratchet Drills. Drop Forgings 
all kinds. Billings & Spencer Co., Hartford, Conn. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 
60,000 Emerson's 1887 227" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 


Friction Clatch Pulleys. D. Frisbie & Co., N.Y. city. 
“ How to Keep Boilers Clean.” Send your address 


for free 88 page book. Jas.C. Hotchkiss, 120 Liberty 8t., 
N.Y. 


Paint mills. Chas, Kaestner & Co., Chicago, Il. 


For Steam Heating—the Dunning Patent Wrought 
Iron Boiler. Over 13,500 in use. Manufactured by New 
York Central lron Works, Geneva, N. Y., U. 8. A. 


Automatic taper lathes. Heading and box board ma- 
chines. Rollstone Machine Co., Fitchburg, Mass. 


Split Pulleys at low prices, and of same strength and 
as Whole Pulleys. Yocom & Son’s Shafting 





abroad, are invited to write to this office for prices, 





with 
rope att and & pring for giving ita rotary tendeney, 
ured to the shaft having a number of knots 


appeerance 
Works, Drinker 8t., Philadelphia, Pa. 


(22 Send for new and complete catalogue of Scientific 
nd@ other Books for sale by Munn & Co., 361 Broatway, 


SCIENTIFIC AMERICAN, 31 Broad-' & 
MUNN & CO.. ofice - New York. Free on application. . 


INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Granted 


May 8, 1888, 
AND EACH BEARING THAT DATR, 


(See note at end of list about copies of these patente.) 





Air brake, automatic, R. Solamo. ...............0.+++ 382,087 
Alarm. See Burglar alarm. 
Album clasp, T. M. Hare .........00.-eecneeesenweees 382,202 
Alumina, obtaining, K. J. Bayer..............«+. . $82,506 
Axle lubricator, W. Co @, JP........scccccncsee eevee SRI ASS 
Back band, H. C. Johnson. ...........0cceccesceesreeee 382,965 
Badge, designation, R. H. Lee..............eceeecnes 382,867 
Bale tie, T. T, Wells..........-0005 csescccceenenees + S828 
Barrel for outhouses, T. W Carrion................ 382,510 
Barrels, device for moving E H. Mott............ 382,618 
Batteries, automatic switch for secondary, C. A. 

BREED > a coneccccecccccavecieccs © seencevecnesacen ee 


Batteries, plate for storage, C. D. P. Gibson....... 982,358 
Battery. See Secondary battery. 






Bed bottom, W. F. Ade, IT.......ccceeecsseesevnes +» 382.501 
Bed bottom, W. C. Bailey... .......cceseeececcceeever 382,401 
Bed bottom, spring, W. A. Mooney...............++ 382,438 
Bed bottom, spring, F. Spoehr... ..........0<.+e000s 82.496 
Bed, folding, G. W. COOK........cccceee ceeccccceeees 382,460 
Bell, alarm, R. J. Whitson. .....660ccceeceseerscecees 382,48 
Belt fastener, H.C. Herr... ....++0sseeess senescence 382.905 
Belt tightener, J. H. Bringold..............s0....00+ 382,587 
Bird cage spring, EB. Wagner........... ...ssse08 «> 882,571 


Board. See Multiple switch board. Wash board. 
Boiler. See Hot water boiler. Steam boiler. 
Boilers, apportioning furnace draught for bat- 


teries of steam, y. We Pratt... .ccccecs- 382,489, 382,490 
Boilers, removing impurities from steam, J. 

: Pere conncecccenqsibncasedntes enasecosaneccehecns 382,508 
Book, check, Carmichael & Townsend.............. 982,457 
Boot or shoe soles, dieing-out machine for, Cree 

& Clough, Jr.. ... sinpoaeedbhegenemeanadion ssseees O82,206 
Boot or shoe sole fitting machine, W, Avery....... 382.631 
Bottle stopper, J. Commer. ........ccccccn ceceeeccace 382,459 


Box. See Knockdown box. 
Bracket or support for shelves, desks, and tables, 
©, TRIIIIOR. ... voccsccnccceccscescceses cc seccececs 802,206 
Brake. See Air brake. Car brake. Vehicle 
brake. 
Brick and marking thereon the grade or color 
thereof. apparatus for wauging, J.C. Anderson 382,408 
Bricks with relation to their color and grade, as- 





sorting, J. C. AM@rwOn. ........ 66.660 scene enoses 382,504 

Buckle, G. F. Bherhard................0.sse0ed 516, S82,504 
Buckle, tug, H. C. & L. C. Minurd.................65 582,545 
Buckles, loop for suspender, D. L. Smith.......... 2,4 
Buggy boot, P. Boeche........ 2... scesecseee cosvees 382,49 
Buggy prop, top, 1. Bateman...................00666 882.584 
Burglar alarm, W. EB. McIntosh ............<6...s0+ 182.484 
Burglar alarm, W. L. Swan. ............6sscccceaeees 382,669 
Burglar alarm, electric, H. C. Roome...... ees epecce 382 40 
Barglar alarm, electric, G. F. Taft......-....0.<-«+ SBE444 
Burner. See Vapor burner. 
Burnishing machine, C. J. AdGY ........6.0.00 aes 382,581 
BED: C. DRED. 000 ccccswescccescccceccseppcoseeweste 382,378 
Button fastener, ©. B. Vreeland..............0.000«« 38242 
Button setting machine, J. H. Vinton.............. 382,341 
Button setting machines, die for, J. H. Vinton... 382,340 
Button, sleeve, Moock & Headley.................+- 382,495 
Cable road and machinery for operating the same, 

Be Fa WERE occcccsccenccccassecesscccccscccecsece 382,575 
Calipers, beam, C. B. Billings... ............c000ss00e 382,348 
Can bodies, apparatus for forming sheet metal, F. 

TE, BO nce cescscccccccnceccccapgnceceoscensese 982,557 
Can heading machine, F. M. Leavitt................ 982,338 
Can heading machine, J. Solter............... s+» 882,567 
Cane and chair, combined, J. H. Kamerer.......... 382,908 
Car brake, J. Kilpatrick...... ecceeeceoecooosocescocce 882,310 
Cap couplinnm, FT. GAGs... 200 -crcovcscccccscccseses 882,002 
Car pling, L. B. Sampson. .............06« cesses SB2200 
Car heater, W. P. Bending. .............6.6s<seeseees 382,507 
Se, BE, TS eo ccne ecco cccvncccascccesscces 382434 
Car, stuck, Bernard & Rhodes, ............66..0000> 382,405 
Car, stock, J. B. Calkins. ...............c00« ppoctoarse 382,456 
Cars, electric motor for railway, W. M. 

BR es 00.00 0.00 000000009 -90006 0000000000 e0senene 982.483 
Cars, steam heating apparatus for railway, J. Bm- 

GITncccccse coctscscscceccesencssecteecssnacetsces 382,506 
Cars, steam heating pipe connection for, J. Emer- 

GOR cccccccccccccscccceccesccocsoeeéceaceencestseeve $82,597 
Carburetor, C. Bens... .....ccscceceneeceeeseeeeees 882,585 


Carding machines, mechanism for stripping the 
top flata Of, A. Falls. ........cccccccceeeecceeweees 


Carpet stretcher, L. BR. Dey... «66-64 -cceceeceeeeeeee 382,296 
Carriage, child’s, G. Riexinger...........0..cceeeses 382,491 
Carriage top spring, 8. W. Cately..........+.+++s00s 382,203 
Carrier. See Sheaf carrier. 

Cartridge reloading imp! t, W. Mason... ..... 382,482 





Case. See Show case. 
Cash indicator and recorder, Heady & Patterson.. 382,647 


Cash indicator and register, J. H. Patterson....... 382,452 
Cement, hydraulic, J. Morphy.............00csseeees $82,576 
Chain attachment, watch, H. M. 8troud............ 382,627 


Chain, detachable link, R. F. & J. H. Redick...... Tz 5 
Chair. See Dental and other chair. 

Chairs, etc., canopy attachment for, A. A. Smith.. 382,493 
Check rein holder, F. Snyder.............6..csseeees 382,392 


Clrerm, FH. DOty........ccccocnvcccsccse sovcccvsccesers 382,639 
Churn, J, Richards. ...........ceccceeceewesseceeeweees 382,387 
Cader mati, C. W. Bogle... cccccccocseccccccccscccees 382.408 
Cigar bunching machine, J. R. Williams............ 382,449 
Cigar fillers, mould for measuring and partly shap- 

ing, 8. HOMry.... .. cccccene cove cones eoeneeeee 382,008 
Cigar perforating machine, A. P. Neff.............- 382,548 


Clamp. See Hose clamp. Soldering clamp. 
Clasp. See Album clasp. 


Clasp, 8. M. Limes... ..........cceeeeeereecenencunenee 382,480 
Clod crusher and land roller, combined, C, L. Jen- 

GEEK conde ccccoccnccesccocotescvqesenenedetieqeomeses 382,612 
Clothes drier, H. Heine. ...........0cccccncccseeeeeee 982.422 
Coal, chain conveyer for handling, J. M. Dodge... 982,638 
Collar fastener, horse, G. Marshall ............. woes VSO 
Colters, attaching, J. F. Packer... ...........+ sss++ 982,435 
Cooking utensils, steam, J. O. Egerton............. 382,505 
Corn busker, J. Sp@mee. ........ 66. .ccccccrceneceeees 882,548 
COTast, FB. BOOB. ccccccccsccccccccsveccccccccovesceeese 982,478 
Cotton sweep, T. W. Knight.........-.+...ceceeeeeee 362,533 


Coupling. See Car coupling. Hose or pipe coup- 
ling. Pipe coupling. Thil. coupling. 
Cradles. fan attachment for, J. Ra........-.-..«++ 





Crusher. See Clod crusher. 
Cup. See Filter cup. 





Carrent regulator, alternating, E. Thomson....... 382,536 
Curtain fixtare, C. Buckley........--- +--+. ceereeeee 382,00 
Dam, wicket, B. F. & J. C. Thomas.........--.+ ones» 982,306 
Dental abrading disk, C. W. F. Holbrook... ..... .. 382,000 
Dental or other chair, U1. D. Justi.........---.6. « 382473 
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Deotal hand piece, W. D. Williams....... ‘ Mould. See Metal mould. Metallic mould. Stone channeling machine, J. F. Holloway......--- 982,528 BMdverti . ies 
Denia) plates, mode! for, P. J. Malone Motor. See Cable motor, Electric motor. ne re stopper. em 

Detergent, C. C. chanical motor. Spring motor. Stove, J. V. B. Carter.........-«++ postddis p 
Dextrine, refining, Matthiessen & Krieger 382,368 | Motors, cylinder for hydraulic, W. Ross Stove, W. J. Raw. raproussstt ort gotgces inside Fase, cack jusereion “o- Roe conta “ tne, 
- mt ane 3 one e are charges per agate ng eight 


Die. See Wire drawing die. Mower, lawn, C. F. Ritchel above 
Digger. See Potato digger. Mowing machine, J. Dain, Jr 592 | Stove, lamp, J. B. Wilbur. ords per line. This notice shows the 


Draaght equalizer, D. H. Rieard 982,326 | Mulciple switch board, M. G. Kellogg... ..382,474 to oh 477 
Drier. See Clothes drier. Fruit drier. Music box, L. Campiche , evces 
Drill. See Portabie drill. | Nail machine, wire, Bancroft & Stone. 
Drum, beating, W. Markle. . $82,616 | Net, landing, G. W. McClintock 
Dust collector, C. RB. Knickerbocker................ 3614 | Newspaper selling apparaius, C. Galland Swing, J. D. Hays 
Hee crate and tray. J. L. Ritter -.seee S80,022 | Ore concentrator, J. White. oo _ Electric circuit switeh. Electrical 
Klectric circuit switch, C. C. Stirling.... ‘sa. 32,35 Ore washer, A. Hendey swite 
Electric machine, altervating current dynamo, E. | Oyster dredge, W. A. Stewart Tapping pipe elbows, machine for, T. F. Hammer 382,606 
Thomson oe eeee $82,355 | Packing for balanced valves, H. G. Hammett Tg ge, H. H. Eldred........+--+ ose. S32518 
Electric motor, G. ¥ “Card 982,589 | Packing for stuffing boxes, adjustable, P. Thacher Telephone system, R. N. Dyer 
Electrica! dtstribution, system of, t. A. Bdison. .. A 982,334 | Theatrical appliance, J. Arthur 
Blectrical switch, automatic, F. Stitzel............. 382,825 | Pan. See Evaporating pan. Thermometer, metallic, T. W. Shepherd Drill Presses, Chucks, Drills, 
Elevator. See Water elevator. Paring machines, fork for fruit, W. A. C. Oaks.... 382,549 | Thill coupling, A. B. Perine... tees | Dogs, and machinists’ and ama- 
Blevator, G. A. Moore.... or cecceqoogeeapes 382,487 | Paper holder, C. Thill coupling, T. A. Shinn............+ceeeeeeeeee ° —s outfits. Lathes on trial. 
atalogues mailed on application. 
Kievator indicator, H. Bichbaum . Paper vessel, T. F. W. Schmidt ....... ... sponnisenl 32,550 | Tie. See Baile tie. 165 W. 2d St., Cincinnati, 0. 
Mmbroidering machine, J. O. Phillips... .. 382,619 | Pencil, O. Mussinan, Jr et Tobacco granulating machine, W. W. Smith id 
Engine. See Rotary vapor engine. Steam en- Pencil sharpener, P. Petry . Tramway for carrying elevated loads, A. E. \HOW TO MAKE AN INCUB ATC R — 
Phonogram blank, T. A. Edison 382,034 Full directions, illustrated with 7 ficures. Also dines 
Engines, apparatus for controlling the speed of Phonogram blanks, making, T. A. Edison Tramway for hoisting and conveying machines, | tions for rating the appuratus. Contained in 
steam, KR. Wilby.... : seaed TT | Phonograms, duplicating, T. A. Edison.. elevated, A. BE. Brown... .....0ecceceeseecere os S82) pd may ty Carne x a! cae ale aA No. G1 2. Price 10 
Ecching glass, EK. Nienstadt. .. , .318 | Phonographs, burnishing attachment for, T. A. Trap. See Gas trap. am > ane newsdeaiers. 
Evaporating pac, Mathews & Hin . 882,464 | Track, stove, Herr & Dulebohn 
Excelsior, mactine for making, A. M. Little 2451 | Phonographs, feed and return mectiontonn for, 1, Tubes, are for the manufactare of angu- 
Exercising mach‘ne, J. Sanchez Fe |] A. Badison.. ail a: ee? ae dar, T. od. Bray... ..... sc cece ccccecccccneceenees ecece y< , 
Faucet, self-closing, H. C. Montgomery............ 362,054 | Photographie impressions Tuning peg for stringed instruments, Filstrup & . Br govtrct fa any dep 
Feed water heater, &. J. Moore poapendats _ 2 5a | and colored, J. J. BE. Mayall : snldgenh © Ma oo 
Fence, A. J. & G. W. Pitts................ ...» $82,382 | Pianoforte, organ, harmonium, or other musical Underwaist, E. D. Watrous seeeeees - to drill and ame. Pos “—y 
Fence, C. EK. Wilson epedeee ees ) O ' instrument, BE. A. Locke Upsetting machine, P. Gendron s06ené a ’ . sy Power and } Mou mend 
Fence machine, A. V. Harper... . . 332.008 | Piano key bottom, W. H. Ivers ° Urinal, J. A. Wills edesde eee \ ft. Send 6cents 45 { 
Fences, tension device for use in making, W. A. | Pipe coupling, J. Davis Valve, A. M. Granger 382,54 re ei welt 
Farr...... sid 382,461 | Pipe, mechanism for the manufceture of, T. J. Valve and cylinder cock, conibined relief, J. A. jerce New Vorks o. 
Fertilizer, 8. L. Goodale. . _ cans eee 282,006 | Seymour.. 382,329 
File, bill hook, F. M. Stone oo : cveccccces SRO Pipe welding apparatus, T. J. Bray Valve, check, H. C. Montgomery 
Filter cup, poroes, J. W. Hyatt . 382.609 | Pipe wrench, G. G. Smith........ oak i Valve mechanism for engines, 8. Wilcox... 
Firearms, cartridge feed indicator for, KE. 8. But- Pipes, anti-freezing device for water, Valve, safety, W. R. Fox 
ler a panheen Gee Browne ; Valve, steam engine, F. L. Smith 
Fire escape, &. B. Parker ble dt ice a. 982,550 | Planers, elameing device for cross beams of, G. Valve, stop, Hawthorn & Moorhouse..............- With saw for othe coat. Saves all the broken 
Fire escape, F. A. Westbrook . ’ =, 574 Vaive, tank supply regulating, P. Hansen. . . 382,301 | hack-saw blades. In use overtwo years in al! parts of 


Flies, device for catching, 8. R. & F. A. Wilmot... 382,580 | Plant protector, J. W. MeCall........ seseeeeyseseses £82,570 | Valves, adjusting relief plate wedges for slide, D. bs hat hold the ‘saw. | yal, with aan Suaee bevelled 
7 cents eac 


Forgings, die for making rolled, G. F. Simonds (r). 10,928 | Planter, corn and cotton, L. Tedder 5 A. Woodbury » Weents per 
Fruit drier, Z. W. Merithew... nneecensi 982,417 | Planter, wheel, W. H. Grove Vapor burner, F. A. Lyman . . . “Stubs,” 35 cents exch 
NOK OTON MEQ. WwW an Neroton, Conn. 


Fuel cartridge, J. T. Wheeler..... -.. 382,671 | Planters, check row attachment for, lL. Jackson... Vehicle brake, Bowling & Barnes 
Gas, apparatus for the manufacture of, A. G. Plastic compound, L. F. Head Vehicle running gear, N. H. & J. H. Bloom. - & 
Meeze...... -eses ++ c@@,371, 982,375 | Plow, J. H. Fry Vehicle running gear, 8. Burdsall 2 FRE BZ ATI, 
Gas burners, regulating valve for, G. B. Snow. 382,566 | Pole tip, T. J. Houghton Vebicle, spring, E. Storm . 
Gas from oil and steam, manufactaring, A. G. Portable drill, W. C. Jennings Vehicle spring, Winter & Duffey ee : 
Meeze 0,572 | | Potato Gigger and separator, combined, I. W. Vehicle top prop joint, J. G. Parsons - Set of Steel Figures, jimch, - -» . - W cents 
Gas, making coal, A. G Meeze. ee F Hoover i Vehicle wheel, P. Gendron 
Gas, manutactaring, A. G. Meene.................. . 932,374 | Press. See Hay press. Printing press. GIANT CUTTING NIPPERS. 
Gas trap, sewer, H. C. Montgomery........ $82,452 | Printing machine, wad, P. Selby Velocipede, locomotive, B. W. Annin “ 
Gases or liquids under pressure, apparatus for | Printing press, T. D. Worrall Velocipede saddle, J, Knous - 5 inches long, willcut@@2wire. . . . «. Mcents 
transporting aod transferring, J. E. Holmes... 382,610 | Printing presses, receiving table for cylinder, F. Vise, C. J. Hermann os ; 
Gate, M. F. Fink ot subuceasceseasoeoteetbecs 382,001 W. Baltes.. Wagon spring, M. Baltes oa . ; 
Gate, D. MoCarty $82,316 | Propeller for vessels, screw. ¥. G. White 398 | Walls of buildings, facing for, A. M. Hansen re) Lay tg ae RUSCH ES. 
i 4 inch, W cents. inch, # cents 
See Plant protector. Wardrobe, bureau, and wash stand, combined, H. Catalogue free to pay rR 


Gear, compensating, T. Tucker pccseeescescoooasees . Sas | Protector. 
Glove fastener, EB. J. Kraetzer . $82,908 | Pulley, band, J. Wiley GOODNOW & WIGHTMAN, Best Mass, 
Governor, W. A. Bole 382,450 | Pulverizer. A. Jamieson ... a : Wash board, J. R. Cluxtom..............s0scsseeee — 
Grate, sectional pedestal, H. Petersen.............. 382,463 | Punch and die, Gennert & Gleason Washer. See Ore washer. Steam washer. rOlL.f NGINES. 
Guna, means for controlling hydraulic apparatus Rack. See Hat and coat rack. Hay rack. Show Watch cases or other articles, die for making, F. Steam Yachts, 

for training heavy, C. H. Murray.. coscccceee SERB | rack. ae wane, o_o 
Hammock stand, portable folding, H. Hussey..... 382,648 | Rail, compound, E. G. Chamberlain ‘ fechanies. I to 5 li. P 
Harrow, 8. Cooper sce ssettvasseeeeeey $88,513 | Rail for street railways and chairs, L. H. Randall. 982,385 . See neers. _, Bo, dust. 
Harrow, EF. W. Herendeen . aeneeeees v- 982,308 | Railway, BR. M. Huanter ...........ccceccccccscecseees 382,470 . 382,380 pply. Illustrated  Cata- 
Harvester, self-binding, Kennedy & Anderson. . $32,592 | Railway, J. B. Sutherland ; Weaving needle, Easley & Bradley... e free. Mention SCiEN- 
Harvesters, picker stem for cotton, W. L. Langley, | Railway signal, electric, C. F. De Redon Weil drilling machine, C. Weber AMERICAN. 

382,055, 982,596 | Railway signal, electric, B. HH. Gedge Wheel. See Metallic wheel. Vehicle wheel. SHIPMAN ENGINE C0. 

Harvesters, sheaf carrier for grain, W. Bell........ 382,404) Railway structures, elevated cable motor or other, Wheelbarrow, W. H. C. Goode @ Pearl St., Boston, Mass. 


Hat and coat rack, combined, R. X. McArthur.... 382,315 Z. P. Boyer Whiftietree spring, E. C. Curry ‘ 
Hats, machine for bardening, 8. C. Palmer.... ... aua,379 Railway switches, locking mechanism for, John- Wire drawing die, J. B. Jenkins . 
Hay press, B. Prengel..... Ben | son & Allen Wire rod mills, reel for, H. Roberts 


Hay rack, D. C. Roby......... . 382,328 | Railway system. elevated street, J. W. Adams.. Wire twisting tool, C. B. Rumsey -» 382,006 ~~, Ww. 


Heat and power to large districts: of buildings, Rateines, Bs Ba CastRsi ic. 000! ddvcdscecsdessddvocs eos 92.887 Wood working machine, EB. W. Snedeker........... Bulger of Som te ps for Water > “ever + 
means for supplying, W. E. Prall... ............ 382,383 | Refrigerator, shell fish, H. C. Constantin Wrench. See Pipe wrench. - e Fao frea ett dea Paste Pores 


Heat aud power to large districts of buildings, Regulator. See Current regulator. Yoke, ox, J. 8. Valentine. ................00. eseccces Geo. and Acid Brower ers. Air Compressors. 
supplying, W. B. Prall...... i Rivet setting machine, W. C. Bray.. DESIGNS iler Feed Pumps, ete. 

Heater. See Car heater. Feed water heater. Roller mill, H. A. Barnard 882,553 8 ; a hethe 

Heeling machines, breasting attachment for, E. Rotary vapor engine, R. Hewson Clock dial, A. Bannatyne Shepard’s New $60 Screw- Cutting Foot Lathe 
A. Lapien . , Sry Rubber boot, J. D. Thomas ‘ Costume, lady’s, J. Sheils Foot and Power Lathes, Drill 

Solsting machine, ¥. H. A. Peters 436 | Saddle, D. Underferth ’ ge tw ot 

Holder. See Check rein holder. Paper holder. Saw jointer, D. C. Robinson oescees ee Npet mets a 
Serew holder. Sawmill dog, R. F. & J. H. Redick 5 | Gum, chewing, W. D. Chase 

Hook. See Snap hook. Saw tooth swage, J. B. Rhodes.. 3 Laces, exhibit for shoe, W. Paton.. 

Horses, hood for, C. A. & J. D. Sullivan Saws. device for jointing and sharpening, Georgia Stove, cooking, EB. J. King 

Horseshoe nall machine. 8. Hansen eit & Andrews.... Stove, cooking, J. A. Price Address H SHEPARD, 

Hose clamp, F. Schimper ; 7 | Seale for railway cars, weighing, B. Duplessis ———_ 134 eH Sa we 

Hose or pipe coupling, T. Haley Scissors, etc., spring for, F. C. TRADE MARKS. meinnati, ¢ i, Ohio. 


Hot water boiler, B. 58. Manny....................... 580,318 | Serew holder, screwdriver, and countersink, com- 

— . , ° Anesthetic, , certain, U. K. —- 
Hot water boiler, O. W. Noble.............. 650, 382,080 | bined, J. C. Trowilliom. ........4..cceeecscccceeces 382,670 Bitters, ee ey oe 
Hydrant, C. G. Ette.... setecteccecescecece, S88,602 | Seaming machine, F. A. Walsh 382,572 


lee creeper, ©. J. Lang 432 | ing mach 
Inclined planes, appliance for operating, F. c hon ree ee ee eee . a. 2 2 ‘ ag eacsanin RAW HIDE LACE LEATHER 
RARIEP co ccccccesersesccecesceescocccsoose: eececs o0R.213 | Secondary battery, L. B. Epstein........... Dress shields, I. B. Kleinert = ae, Se oe = WD — 
— W. Hitler . ooreas a Sewersjand other excavations, cutting device ee. Flour, relf-raising A. H. Staiger & Co ae CHAASB, A. BOHIEREN & CO., Manafacturers, 
re, yr for, ° ° a aa 4 bstar 
Indicator. See Cash indicator. Elevator indi- - sublce mak buttonhole, J. nm ‘Freese aaa i "tie og ae oF —> 2 oe bo 
cator. Station and street indicator. Shackle, spring, J. A. Lamplugh . Leetment - 3. Bema .- 2? d = MACHINERY : FF; 
Ingot forming apparatas, J. Ulingworth... ........ 982,427 | Sheaf carrier, G. H. Goetze Lentmente ¥. H. Reed n a 
inkstand, H. A. Reinhard + cectcscceeeeececeees S82021| Sheet metal, apparatus for making, Norton os Medicinal oil or liniment. Acreman & Gen N. Y. Mach’y Depot, ee nen 8t., N.Y 


Iron a steel with rastins oxide, cating, W.. | Sheet metal, suawofnciaro of, Norton & Hiodcson, smaact | Matiane fr the ea, liquid, J.D. Howe & Go 
3 . . W.T. s0n. 
0 

Wells scans $8460 | Ship's lox, W. 8. Hons il, California olive, Merriman svenvenanne Stationary 7 Engines 
Iron, manafacture of sheet, LB. Craig... + sovceeee, S82,352 | Shoe fastening, C. Knopp with Plain and Automa- 
Joint, See Vehicle top prop joint. Show case, revolving, C. H. Tully................«.. 3R2.445 tic oa Vertical and 
Knife, M. Cowles...... oe seneeeeeeeeeecees 982501 | Show rack, C. E. McEl ba : Herizental. 
Ratteing mechies, 1.6. Younes. = Saal mn mente hy Fee ogy soreceee 882,542 — Scotch ay ams Company... tne Penna. eens re Co., 
—— machines, electric stop motion ‘for, Cc. Signal. See Railway signal. = my nr oe Cement Company 15,44 = _ - 

Jraper.. ececes S - Eo RA 
Knitting machines, latch needle and. anes paw ohne) + 4 —— nals Powders, horse and cattle, Spencer & Brown So Lamicod ‘i 2 ‘an 

3 ean covering | or Sleigh knee, H. & H. Wesle pare JOHN G. RO pt 

transferring point for. W. H. Abel............. 5 | Siimer and settler, T. H. Minter 382,435 » we reried gee ton of, 1. B. Weld old Seer House, » are wel prituated 
Knockdown box, C. L. Lockwood... .......66...s0. . Smoke condenser, B. Roberts i ans | Radiators, steum or hot water, Pierce Steam Heat- products in Foreign Cow Sant tries, Satisfactory Americ can 
Lamp collar, A. Gottschalk.... Snap hook, EB. L. Howe and English reserence if required. Address direct, or 
Lamp, electric arc, BR. EB. Fenner Snap hook, D. L. Smith.. J. American Office, 4 Stone Street, New York City. 


Lamp filament, electric, C. Beel....... .. 6... ccceeeee Sodium carbonates by sulphides of the alkaline pany 
Lantern, tubolar, J. FH. StOM@ «2... ..ceccecccccsceee 22008 earths, making, Parnell & Simpson Shoe dressing, liquid, R. F. 8. Heath 
Laat, J. 4. Turner cundoaresenneabooccesceelt Soldering clamp, W. H. Clay q Shoes for satin misses, ladies, and children, C. a 


Lasting tool, J. BR. Jacques ‘ * px0,a29 | Soldering tron, R. Schlumberger... Gotzian & Company ene apo et he Omemeane AMERICAN as an _. 

on — device fur operating | ao cet of, HD. * Spoons, forks, ladies, etc.,G. 1. Mix & Co cannot be overestimated. Its eireulation 
an - poc , . a - —* man = greater hat lar yarn 

se 382,208 | Soldering machine, can, KE. ‘Norton ceeseeenes k Starch, laundry. Johnson & Jefferson isa J, oto 7S Seat a a te rrito- 




















width o } 
Stove, petroleum cooking, F. Hildebrandt.......-- 982,425 | and is set in he eam type. Er ~- ah Lof the lin e. 


Stump extractors, chain _— for, W. H. Bor- ——— P+ canes bane prams.” Adtertt ae, by measure. 
5S must be 


ment, vertisem: 
den... $82,451 | Feceived at “publication oft office as early as Thursday mor. 
Sweep, J. r. Goode . ing to appear in next 
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aan fo or catalogue of Outfits 
for Amateurs or Artisans. 





Gap Lathe, $125. 

















something 


life-saving garment, G. A Hiler. one, sonmmne 342,308 Soldering side seams of cans, machine for, will- Tobacco, smoking and chewing, Fishburne Bros... 15,428 tthe : the principal \ibraries — reading 


Low icker check, W. Dri 
a — a ver AD | cox & Norton . Tableware, both hollow and flat, metallic, Holmes 
P , 8. M. Hamblin 332,645 | Spring. See Bird cage spring. Carriage top & Edwards Silver Com 
— sweep strap connection for, BE. H. | spring. Vehicle spring. Wagon spring. Toilet preparations, J oem 
e %. 382,600 Whiffletree spring. Elgi : ‘Com 
Labricator. See Axle lubricator. Spring motor. J. B. Powell..........<..ccccccces os 2 oe a — is freq 
Lubricator, W. Millard : $82,544 | Spring motor, A. D. Saunders a. — sevess &® agent aor oom a 
Mem aie, machine for cutting, W. H. H. Stanchions of vessels in place, securing, T. M. A printed copy of the specification and drawing 0 of ee 
eas oF any patent in the foregoing list will be furnished from tht 
Measaring machine, land, %, Robards... oe Stand. See Hammock stand. this office for % cents. In ordering please state the of first column of pane, or ad- 
Mechestas mater, * A HetO8. cosec.cecccce, Station and street indicator, J. L. Fate. .....382,519, 382,52) | "ame and number of the patent desired, and remit to 
send wee -c. 5 - - ws i Steam boiler, J. A. Mumford Munn & Co., 1 Broadway, New York. 
ic mould Vilion... 
Metallic sarfaces, ornamenting, Parker & Gris- * Mi ene fnape = eenliomn “ta —n 
wold : 
é Cc. sess ng list, provided the cost 
Metallic wheel, r A. Nickerson. : Steam washer, J. W. Ballard... a If homer eh eaunainnes tn aw ~ 
= — “der mill. Roller mill. Steering vessels, T. Skinner ................... full instructions address Mann 2 om %61 att 
y y ancceoesnenss . A. New York. Other foreign patents may also be obtained. 
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POSE 5>- ERS 


Boilers, aiination, For Fn my on Boller Con- 
. ruction & and the use of Practical 
Boiler Makers, Boiler ; and => 
bracing in plain “By Joshua 
pee EB. Seca at pages. 
Price $2.50, by mail, me of postage to any address in the 
orl. 
CONTENTS.—Part L. ‘The of a 
cular Boiler. II. 
of the Riveted eaures fr get 
pd — the he of Rivet joints of yed 
Fiat Surfaces and of V. Calculations 
G omplete - a Modern Marine Sotier. 
i 'bratt of @ Marine Botler. VIL 
pF A and Botera, \ VIL. Rules of the 
British Board of of nae vermont fu Se Server of Steam 
Boilers. I Governmen x. Tnapes- 


e ‘of 
atpemeaee ame 
BY THE SAME aioe. 
‘ Drawing Self-Taught.—illustrated 
Mochantorsvinen io py ay — tera $4.00 
Meders steam m Rnaines.—titustrated by 422 
. Sal pages. 





engravings, 439 pages. I2mo.............. 
rhe sides vae venga hrecyealr, Naginined _— ‘1°86 | 
A 4, ptt mm prices, to.any addres ts mite rl 
@ Iductrated, OS rosters showing the contents of 
Jee Os oe festa keeles 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnat St., Philadelphia, Pa., U.S. A. 
's Adjustable Wi 
Clark’s Adjustable Wing 
Ventilating Fans, 
For Ventilation of every de- 
scription. 
Fieavy Fans 
FOR DRYERS. 


Box L, 
Windser Lecks, Conn, 


Qu UARANTINE SYSTEM OF LOUISI- 
ana.—By Joseph Holt, 


it, M.D. Description of the methods 

of disinfection 1, eA 4figures. Contained in 
SCIENTIFIC AMERICAN EMENT. No. 627. Price 10 
had at this office wsdealers. 


cents. To 











ves 
apermanent and 7 
ous record in ink of the 


indicating hours ofthe da: 
and days of the week gives 4 
the degrees of temperature 


zero to 110° 
above. All instruments 
are accu 
and w; re- 
cord is easily read and ab- 
sol ly correct. bv 
the |} 

opticians 
throughout the United 
States and Canada, by 


The DRAPER 
MANUFACTURING CO. 
Owners of the United 

States and 


foreign patents, 
182 Front Street, New York 
Copyrighted. 





Size 14x20 in. Patented. 
GEOLOGY EXPLAINED IN ITS SIM- 


est Form.—An ip object lesson in geology. 
ntained in SCIENTIFIC ERICAN SUPPLEMENT, No, 
630. reo eat. To had at this office and from 


_ OTTO GAS ENGINES. 











Over 25,000 Sol 
ested Otto Gas Engines. 
Twin Ainder..Otto. Engines. 
Combined....... Otto.. = | —— 
Combined....... Oito.. fp — 
OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA. 





New York Agency: 
Ts Vesey Street. 


ARCHITECTURAL  ROOKS, 


Useful, Beautiful, and Cheap. 


To any person about to erect « dwelling house or sta- 
bie, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ EpiTion of the SCIENTIFIO 
AMERICAN, 

The information these volumes contain renders the 
Work almost indispensable to the architect and builder, 
4nd to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with spectfica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 








covers. Subscription price, per annum, $2.50. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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HEAVY 
DOUBLE 
MACHINE. 





PU 


THE LONC & ALLSTATTER CO."*M™" 


Double, Single, Angle-Bar, Gang, Hori- 
zontal, Twin, Boiler, Spacing, Gate, Mul- 


tiple, Belt, and 
Steam-Driven SINGLE 
MACHINE. 


SHEARS. 
OVER 300 SIZES. 


Send for New Catalogue. 








NCHES 


—o— 





COMPARATIVE VALUE OF STEAM 
water for tenqemitsing heat and power.—An 
Sontained t in Scmreaee Seeesae % 8c tt 8 

this office and 


5. Price b— cents. To be had at 
m all newsdealers. 





RIDE WHEELS! 


The best is the cheapest, and 
years prepared to show you 


THE VICTORS 


ARE THE BEST 
», Bicycles, Tricycles, 
i “is — 
Safety Bicycles 


In the world, Llustrated catalogue free. 


Overman Wheel Co. 


Makers of Victor Cycles, 
BOSTON, MASS. 


Rennes, ta aie BCHuO LP ENGINEERING 


Well endowed well equipped departments of Mechani- 
cal and Civil Engineering, a mcerielty, Chemistry, and 
Drawing, Extensive Sho 4 Laborstories. For Cata- 
logue, address T. C. ME DENHALL. Pres. 


Nickel Plated Self-Inking Pen & Penell90¢ 
Stamp- 














‘our name on in rubber onl: 







different names to one address, $]. 
hen closed is size of common penci 
Model Rubber Stamp Co.. Baltimore, Md. 


The Boston Hydraulic Motor Co. 


OFFER FOR SALE 


25 Motors 


FOR BLOWING 


CHURCH ORGANS, 


ALL COMPLETE, 
Together with all its Pat- 
ents, Patterns, good will 
of Business, etc. 
ESTABLISHED 13 YEARS. 
~ = Address, 

C. ¥. HALL, 8% Devenshire =t., Boston, Mase, 


To ad 
THE VIGTORPYMAMOLLATING MACHINE: 


terial for Gola, Silver, and Nickel Plating. 
THOMAS HALL, 19 Bromfield St., Boston, Mass. 
Send for Illustrated Catalogue. 

















DRY AIR REFRIGERATING MACHINE. 


Dessriytjen of ~ ay bm y- 1 hortneneal & air fotrie, 
erator, @ ver abou 

cold air per -§t., running 1.4 oa 
tions per minute, capable of u tl 

ture of %° above to 50° below zero. With five figw 
showing plan ide elevation of 


ormance. 
SCIENTIFIC AMERICAN SUPPLEMENT, so. SSS. Price 
10 centa. To be had a this office and all news- 








age. terms free with first order. Big pay. 


dealers, 





ASBESTOS 





cm A EBNOM CO., 





PIPE COVERINGS 


BRAIDED PACKING, MILL BOARD, SHEATHING, 
s-sP 


BRANCHES: Phila, 32 &. 2d St. Chicago, ae e. Lake St. 


HARRISON CONVEYOR! 
Handling 6fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 
Senior | BORDEN, SELLECK & CO., { ara%2'¥ors, }Chicago, IIL 


Absolutely Fire Proof. 


CEMENT, FIBRE AND SPECIALTIES. 
FoOooT xX. OTs eT., NW. zy. 
Pittsburg, 37 Lewis Steck. 








REMINCTON 


STANDARD 


TYPEWRITER 


WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 





THE COPYING PAD.—HOW TO MAKE 
ent how to use; Bay an a ge engrevine. Practical directions 
elatine pad, and also the aniline ink 

by wh y which the weaee are made; how to apply the written 
By: how to take off copies of the letter. 
TENTIFIC AMERICAN SUPPL sueat, No, 
For sale —— office and by all 











ELECTRIC CONVEYORS. —DESCRIP- 


tion of two peonlows, systems for the electric carriage 
of IT iti ustrated with 13 cneravines. Con- 
40h. Pree | weet cents. To be had at this office and from 





MODEL and g ‘él lorCircmias. 


PERIMENTAT ¢£msdtn, 
WORK srisisiz. 


this Paper) 
STEAM and ELECTRIC LAUNCHES, 
Pleasure Canoes, 
~ Ponte, Dare. Rowhocks, 








Sails, 80 page catalogue. 
Over govensy-e illustrations. 


Send - cents. None free. Men- 


tion t be Gelonatee American. 
J.H.R USHTON, 


Canten, 


$10.00 to $50.00 s". 


jects, NCantalowee Lanterns and Views of popular s 











feation. Part 1 Optical. % 
at 
i. Wiathomaticals 3 Mate ol Brreet, Chicago, iil. 


THE CUSHMAN KBY DRILL CHUCK. 


This is an improvement over 
all other chucks of its class 
and is fully guaranteed. 

DIAM. HOLDS PRICE 
No. L Zin. Otokin. F650 
No.2, 2% in. 1-4 to Kin. 8.00 

Sold bv the trade and Manu- 
facturea by THE CUSHMAN 
Cuuck Co., Hartford, Conn. 


VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 
PROVIDENCE, KH, I. 

IT PAYS i seecce: Chandler & Fisher, Glevelund.0, 
Hogshead, 
AND 
STAVE MACHINERY. 
Over 5) varieties manu- 
factured by 


E. & B. HOLMES, 


BUFFAL®, N. Y. 

















Chamfering, Howeling, and Crozing. 
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Engra mailing it. 
5 or Hydraulic American 
WELL WELL Well Wor' 
TOOLS, i Aurora, Ill, 





= New es of Valuable Papers 


a Sa to any address. AMERICAN SUPPLEMENT, sent 
sine « CO,. 381 Broadway, N. Y. 
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RUBBER BELTINC, PACKING, HOSE. 


Oldest and Largest 


VULCANIZED RUBBER FABRICS 


BBER “MATTING, 
- AND STAIR TREADS. 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 


OHN H. CHEEVER, Treas.. Branches: 167 Lake St., Chicago: 
5. B chaliavians Dep’y Treas. POst & Cp., Cin, O. Europe’n Br’ch, Pickhuben 5 Hamburg (Frethafengebiet), Ger. 


Tl teteneee in the United States. 
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Properals fer Steel fer use in the construc- 
tien of the United States Armored Cru eer 
** Maine,” atthe Navy Vard, "B50 Maia’ 
NAVY DEPARTMENT, WASHINGTON, D.C 
Under authority conferred by an act of reo 
yy A: 4 morense the naval establishment,” C 
prov ugust (4 Statutes at page 3 
e— posals are hereby invited, Gnd ibe recived 
at this Department until o'clock noon, on Monday, 
the ath day of June, 18, for furnishi the followt 
classes of ma! for use in the construction of sai 
cruiser: CLa8ss A.—Steel plates.—About twelve hundred 
1,00) tons of steel plates, from 5 to % pounds per square 
‘oot. CLass B,—Steel shapes.—About three hundred and 
a ae (337) tons of steel angles, of Various sizes ; 
about one hundred and one (10!) tons of ateel angle bulb 
foot about oy curvature, from 1b to i= pages per 
tone of steel’ }-shaped beams unds 
oot ; ahent a oe 2. tons of steel ib ea 
ut seven (tous 





oP d 14 
of steel aanaal bars, 16 pounde per foot; about one (1) 
ton of steel T-shapes, Pye. foot. CLass C— 
Steel rivets.— About one hudred “<? ve (105) sae | steel 
rivets, from % Inch to inch 
Steel castings.— About one i+ and forty 40) Gas of 
steel a, of various shapes, stem. stern post, rud 
der frames, shaft tubes, shaft struts. hawse pi bitts, 
etc. The tons of materia) herein calied for Ay of 2.200 
pounds each. All said mateial to be of such detailed di- 
mensions, weights, and shapes as may be required ir the 
construction of the vessel, and to be delivered at = h 
place or places in the Navy Yard, Brooklyn, N. Y.., 
may be designated by the Commandant o said Yara. 
Deliveries to commence within thirty (30) days from the 
date of contract, and to be completed wit six @ 
months from such date; the materiu) to be delive 
promptly, in accordance with @ detalied schedule pre- 
by the Naval Constructor at said Navy Yard, and 
nthe order required to carry on the work to the best 
interests of the Government. All material to be of 
domestic manufacture, and to be scce only 
after passing such tests as Nave. be presert there- 
for by the Secretary of the Nav Proposals must be 
in accordance with forms which wit be furnished on ap- 
plication to the Bureav of Construction and Repair, and 
may be for one or more of the classes designated, but 
no bid for a percion of any class | will be Sere. 
Each proposal mu sat 
dence that the bidder is able to fu and deliver he 
material for which he bids. Hach proposal must be ac- 
ied by a certified check, payable to the order of 
the | Secretary of the Navy, for abe <e ount equal to five 
per cent of the bid. The check received from the suc- 
cessful bidder will be returned to him on his entering 
into a formal contract for the due performance of the 
work, and eas bond for the same, with satisfactory 
surety, in nal sum equal to twenty-five cent of 
the amount Of his bid; but in case he shall fail to enter 
into such contract and to give such bond within twenty 
days after notice of the acceptance of his propcaai, the 
check Se nying such proposal shall become the 
property of the United States. Ali checks nccompany- 
ng proposals which are not mde wil be returned 
immediately after the award shail have been made, 
Information relative tothe dimensions and shapes of 
material, and al) other information essential to bidders, 
will be furnished on page reconal —— to the Bureau 
of Construction an Repair. avy Dosertenent, | Leos 
posals must be made in ¢, and en- 
velopes marked * * Proposals ‘for Steel for the aruered 
Cruiser Maine,” and addressed to the poeretary of the 
Navy, Navy De ment, Washington, D. Rach clase 
of materiais will be bid for separate and | the Secretar’ 
of the Navy reserves the right to resect - or all bids, 
or the bids on any class or cinanee, as judgment, 
the interests of the Government may vate. 
WILLIAM ©. WHITNEY, Beotetary of the Navy. 








Proposals for Vaives and Work on Iniet Pier 
unvel.—OFFice OF THE WATER COMMI8- 
SIONERS, No.1, CITY AND CoUNTY HALL, BUFFALO, 
N. Y., May 12, 1888.—Sealed Proporais will be received at 
this office until Saturday, wey 26th, at 10 A. M. for the 
foliowing work and materia! : Nine 83-inch Valves, gear- 
ed to work on side. inorencing the size of the shaft at 
the Inlet Pier to 6 feet in diameter and Fomor ae the 
balkheads in the Tunnel. Plans aod » Heations can 
be seen and examined at the office, giving fall descri 

tion of the work and material requires. The Commis- 


fey ged recurve the right to accept or re ~ He - or all 
to accept any part of a bid as in their judgment 
the interest of the City may require. 
L. P, REI HERT, 
JAMES RY ¢ Water Commissioners. 
8. K. WORTHINGTON, 





TORONTO WATER WORKS 
Tenders for Water Meters. 


Notice is pesedy given that Tenders addressed to the 
undersigned and marked “ Tenders for Meters,” for the 
supply of two hundred water meters, 4¢ inch ‘size; two 
hundred meters, 5¢ inch size, and one hundred meters & 
inch size, will be received by stered Post only at this 
Office up to the hour of noon on Monday, 2th May, )48. 
% standard quality, of elther 
orthl ‘or"T pompers _ Letters. 
‘ender must S apeoms ed Cheque 
or De! ual to 3)¢ per cent. of the total amount 
of the Te Tr, and must bear the signature of two good 
and sufficient sureties for the fulfilment of the contract, 
should the same be awarded to the Tenderer, 

The lowest or any Tender not secessarily accepted. 
JAS. B. BOUSTEAD, 
Chairman Water Works Committee. 


WATER WORKS DEPARTMENT, 
City Hall, Toronto, | Ont., Mtn May, 1888, 


dianapolis,Cin. MONON ROUTE 


BETW KEN 
winter cities Pash ew bear eee 


Louisville, In- 
ecinnati, and all 
of Florida and 

the South. 
E. 0. McOormick, Gen. Pass. Agent, Chic ago. 
FOR SALE City, County. , or State Rights, under 
. Patent 340.4 Address Duplex Gas 
Regulator Co., P. O. Box $0, or Hi Broadway, New York, 
For SAL E—Pond Iron Planer, tab le 34 ine hes jong. 
arch 12 inches ts. ka by 4 inches wide, sateen ! 


little wee. price ¢ ddress Hex 311, Green- 
h, KR. 1, or As Vey 15 outs Street, 


es eetabee eee 


The ‘cientific American 
Ce ee erm amen rome te et 
PUBLICATIONS FOR 1888. 
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The Scientific American (weekly), one year . $3.00 

The —— gong Amens ‘an Supprannaas (weekiy), one 
year, 5.00 

The Scientific American, Export Edition (monthiy) 
one year, 6.00 


The Scientitic American, Architects and Builders 
Edition (monthly), one year, . 2.90 
COMBINED RATES, 
The Scientific American and Supplement, . . 840 
The Scientific Aspenionn =e Aoweiente os Build- 
ers Edition, . 


The Scientific American, Supplement, and “archi 
tects and Builders Edition 9.00 


Rates fer siz Months. 
This includes postage, which we pay. Remit by postal 


or express money order, or draft to order of 
MUNN & co.., 361 Broadway, Now York. 


ON 30 DAYS’ TRIAL. 





208 Chestnut St., Phila; 52 Summer 8t., Boston; 
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Mdvertisements. 


Inside xese each insertion «+ « - 5 cents a aes 

ack Page, cach insertion « «- - $1.00 a tin 

The shove are charwes per agate line—about wight 
words per line. This notice shows the width of the line, 
and is set in agate type. Kngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear ip next lesue. 
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Af 
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rposes where a safe and cheap power is 
Seotared and guaranteed by 


Otis Brothers c Co. 





Scientific American, 
GAS ENGIN 


“The Baldwin” 


Exhibited at the late American Institute Fair, New York. 


‘our horse- wer engine in eqamention wih ctesnate Eee 


running lights hats (and withost 
le t fost lab the steadi- 
mess that cal ight) a from the high-speed steam engines 


in mon use for electric | ating, permitting any oum- 
nem ~ mh \thecting the | 


ber of lights to be sh 
reali lights in the slightest dogeee. 4 A marvel of beaut 
pertection, ¢ and power, adapted to lighting, pum , and 


Elevators and Hoisting Machinery, 
38 PARK ROW, NEW YORK. 











THE PHONOGRAPH.—A DETAILED 


~ | description of the new ana improved form of the pho- 


ms on nogra ust brought out by Edison. With 8 engray- 
HOME. MADEINCUB ATOR.—PRACTI- ings. Be n BC TEN TIPIC AMERICAN SuPPLE- 
ca! directions for the menufacture of an effective incu- | ment, No. G32. Price 10 cents. To be bad at this 
bater that has been carefal'y tested and found to per- | office and from all newsdealers. 


form al) that may be reasonably expected ; with direc- | - . 


tions for operating. With 4 figures. ( ‘ontained in Sct 
Moreliy se Purnags 


ENTIFIC AMERICAN SUPPLEMENT. No. 630. Price 10 | 
cents. To be had et this office and from all newsdealers. 

Expose an Immense Heated 
Surface. 


Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in Abundance, 
Fourteen Years of Test. 

Universally satisfactory, 

Send for “ Our Furnace Book.” 


Abram Cox Stove Co., 


MANU PACTURERS, 


_Phitadelphia and Chicago, : 
COSTS IN MANUFACTURES.—A LEC 
ture by H. Metcatfe, U. 8. A., delivered in the Sibley 
Uollege course.—Ap elaboration of a system for the 

ment of factories and employes. A valuable 
paper. Contained in SCIENTIFIC AMERICAN SUPPLE- 

MENT. No. 605. Price 10 cents. To be had at this office 

and from all new: 


SHIELDS & BROWN co. 


Sectional 



















NO ONE IS SO POOR 


= Rich, pe te 20 Young, that they can afford to refuse 
Comfort, and Aheoiute Cleanliness found 
ee + + from nye use of the 





—FOR— 

Steam, Gas and Water Pipes, Drums, Heaters, ete. 

The ost 6 Bou-Sanducter of Heat &4Cold ae Be _ 
Nustrated 


ve Cireular, and name 
143 W Worth eet, 240 & 242 Randolph St., 
NEW YOR CHICACO. 








vent of oils, acids, and deposits on and 








[May 26, 1888. 
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North 6th 8t.. Phila, Pa. 











HOTOGRAPHIC OUTFITS 4.472: 
We; WA Y *Philada Po 
Bargain Liss. 











GOING INTO THE POULTRY BUSI- 
ness.—A paper by P. H. Jacobs, reviewing the commer- 
cial aspects of poultry raising, and ving many useful 
hints upon the subject. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 596. Price 10 cents. To 
be had at this office and from all newsdealers. 


Boats and Canoes for Oar, Sail, or Paddle 








STATIONARY ano MARINE 


ENGINES 


EITHER COAL OR PETROLEUM FUEL 


Stream YACHTs, 
~ Seno Stamp For CATALOGUE, - - 
RACINE HARDWARE CO., - RACINE WIS. 


—)R—— 
THOMAS KANE 4 CO., 
990 WABASH AVE.. - CHICAGO, ILL. 














Being an absor’ 

arouns the teeth, and a ect laber of the enamel; 
tie stimulant witheurt irritation to (he gums, 

eh ishes just the necessary medium to check 

teeth, as now shown by a “cloud of witnesses” 

parts of the country. 

its Seonomy. Holder (imperishable) % cents. “Felts” 

— oe be renewed. is (boxed) cents. Dealersor 


HORSEY MFG. CO., Utica, N. Y. 
TRY TRY CRUDE PETROLEUM he hea 


Thantetee. 





dell & Co. 
Goodwin, fot Va.: Columbus Bupply Co. Columbus,0.; 


4 e George gton | Co., 
Machinery Co. Donate Col; 
Mich.; Jus. Jenks & Coe Detroit; Wickes 
; EB. F. Osborne & Co., St. seal. 1 Mino.; Rundle, Spence & 







ntgomery Ala: Bailey & Leb by,Charleston, 8.C.; 


For Sale at voy Prices 
Aller, New York; 8, C. Nightingale 
xX Boston; wea 

jladeiphia, Thos. J. Co., 
i; w, Kendall & Co., 
&A Ch K 


y 

Pittsburgh, Pa.; Jos. Baar, 
Saginaw; Ace a 
bo. M ayrew 

n & Emrich. Baltimere; “Forbes hi 
Co., St. iepieaed Kansas City: A . 


Pond Enginee’ 
New vrieans. 


8. Leeds & Co.Mi 








cates Setse the pin ao will oe alt our Poyinder oil. 
oll a lowest rates. Box TH, C ureh, , Pa. 


TELESCOPIC OBJECTIVES AND MIR- 

Re An tobereat -~ VR aor S. Se, &. 
of pie Objectiv 

of the manufacture o 


Ni L 
ROSEWOOD TRIMMINGS 


EW DRIVING 8S 
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Contes ined TEXTIFIO one SUPPLE- 
and . Priet, Beents cach. Tobe 
@t this office or from any y 





TRE AMERICAN BELL TELEPHONE C0. 


95 MILK ST, BOSTON MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th,.1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
c ~~ | by the above patents, and renders each 
x HOO SE AND COL. > ROOM.—BY R. individual user of telephones not furnish- 
Ree eeaee ois. To be bad at thie othe | €d Dy it orits licensees responsible for such 

unlawful use, and all the consequences 
thereof, and liable to suit therefor. 





and of all newsdealers. . - 4 

Steam! Steam! 

We build Automatic Engines from 2 to 200 H. P., 
equa) to anything in market. 


A Large Lot of 2, % and 4-H. Engines -« 
With or without boilers, low for cash. 


B. W. PAYHE & SONS, 


Box 15, fJlizmira, IT. IT. 

















= Strongest, Cheapest, | 
—. Best Fas stening for | 
Leather and Rubber Beit-| 
ing. Beware of fraudulent 
and poor imitations. None 
genuine without this trade 
mark and picture on the 
kage. 


Greene, Tweed & Co. 


Manufacturers, 


83 Chambers Street, New York. | 
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Barnes’ Patent Foot Power Machinery, 


Workers or Woop orn Merat, 


without steam power, by using outfits sania 
ean bid lower, and save more money from 





Training. 
seymens trace Store they gy for thew 
selves.” Price-List Catalogue 
W.F, & JOHN BARNES co., 

Wo..1999..-Buby St., Rockford, TIL 


PATENT 


JACKET KETTLES, 


Piain or Porcelain Lined. Tested to 100 Ib. 
pressure. Send for Lists. 
HAND, BURR & CO., 




















THEFLORIDA 


STEAM HEATER. 


_ We Bevan Bust Oat or Explode, 


Sectional. Portable, Automatic. 
Magazine or Surface Feed. 16 sizes. 


Send for Illus. Book and Estimates. 


Pieree, Butler & Pierce Mfg. Co., 
Want Agents. SYRACUSE, N. Y. 


Tae 


Scientific American 
The Mast Popular Scentile Paper inthe Worl 


1 . » incl . 
Only $3.00 a Kear, ne uding Fouage. Weekly 














This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity, Te!egrapby, Photography, Archi- 
tectare, Agriculture, Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCTEN- 
TIFIc AMERICAN will be sent for one year—62 numbers— 

Postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three deliars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for perticulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress ail letters and make all orders, drafts, etc., pay- 


able 
“ w4UnIT « COo., 
361 Broadway, New York. 
—_——__—_. 


TB 
Scientific American Supplement. 


This is a separate and distinct publication from 
Tue SCIENTIFIC AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages fall 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE ScienTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica) Engi- 





614 and 616 Market st., Philadeliphi 


CLUMBIA 
dpb Ya ter 


nl RICYCLES 
SN. TANDEMS 


Gi D=HIGHEST GRADE 
ILLUSTRATED CATALOGUE: FREE 
—— Pope Mra.Co. 

79 FRANKLIN ST- BOSTON 


Brancx |} 12 WARREN st. NeW YorK 
Houses i291 WABASH AVE.CHICAGO. 














PATENTS. 


MESSRS. MUNN & CU. in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for Inventors 

im thie line of business they have had fort Rom years 

* and now have wn actiittes for the 
preparation of Patent Drawings, Specifications, and the 
maton of Application« for Patents in the United 

ates, Canada. and Foreign Countries. Messrs Munn & 
Oo. alao attend te the grogasation of Cavente. Copyrights 
for Books. Labem, it ts. and ports 
on Infringements of Patents. Ali business intrusted to 
them is done with special care and promptness, on very 
reasonabie 


THE PENNSYLVANIA GLOB 





titiw 


terms 
n let sent free of charge. on application, con- 
tatm fall information about Patents and how to pro- 
eure them: directions conecrsing Labels, Copyrights, 
Patenta, Appeals. Ketesues. Infringements, As- 
sigaments, Rejected Cases. Ilints on the Sale of ‘Pa- 
tents, ste. 


We also send, freeof . 8 Bynopes of Foreign Pa- 
tent Laws, showing the cost and method of 5, pene 
patcats in ai! the principal countries of the wo 


MUNN & CO., Solicitors of eoamnlt 


peeeren 





E GAS LIGHT CO. 


(Incorporated 1877.) 
Nes. 47 & 49 North Second St. 
PHILADELPHIA, PA. E. 8. A. 


yoy 
Lighting Streets and Erecting 


Gas b Water Works. 
Gas ms shines fer Liabure Dwell 
s Machines 
Mills, and Public Baila 
tand er py 
Ornamental ; » P for 
ae Private Groupain 


ets. 
GS t ae Bite os 


and other products of 


leum. " 

cag 

Wm. L. — " . 7 
c. , Secretary. 





Ml Broadway, New York 


BRANCH OFFICES.-No. 42 and @ F Street, Pa- 
Butiding, near Tth Street, Washington, D. C. 





ICE & REFRIGE 


tent. YORK MM 
oo., York, Pa. 


RATING Fe 





neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
‘echnology, Manufacturing Industries, Saritary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
Heation. 

The most important En jineering Works, Mechanisms, 
and Manufactures at home and abrosd are illustrated 
and described in the SUPPLEMENT. 

Price for the SuPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the ScrENTTIFIc AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Yu 
Publishers SCIENTIFIC AMERICAN. 


Builders Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BurLpers’ Eprriton is issued monthly. $2.50 a year. 
Single copies, 2% cents. Forty large quarto pages, equal 
to about two handred ordinary book pages; forming a 
large and splendid Magazine et Architecture, rich- 
ly adorned with elegant plates im colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction apd 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
Perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the E Cir of any 
Architectural publication in the world, Sold by al! 
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